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Do you have a SPECIAL winding problem? 


Call a Belden Wire Engineer 


Are your engineers or production men faced with a 


special winding job? If you want help, 
ask a Belden Wire Engineer to look 
over your problem. He will gladly offer 
recommendations without obligating 
you in any way. 


Belden Wire Engineers give valuable 
advice on winding equipment, dereel- 
ers, coil finishing machines, coil im- 
pregnation, and baking. Their broad 
experience in magnet wire engineering 
also covers the selection of the best 
type of wire insulation for a particular 
coil winding job. 


*BELDEN POLYVAR 


is available in magnet wire 
Types F, HF, TF, and QF, 
either plain or in combination 
with textile or paper insula- 
tions. Try Belden Polyvar on 
your tough winding jobs. 
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Belden Polyvar* is often the answer to your winding 


problem. It is insulated with polyvinyl 
acetal varnish...an insulation that can 
take an amazing amount of punishment 
during winding operations. Belden 
Polyvar, with single cotton insulation, 
is ideal for the tough jobs. 


Belden Polyvar is only one of a wide 
variety of Belden insulated magnet 
wires. If you want to know about theif 
individual advantages, a Belden Wire 
Engineer will gladly call ‘and discuss 
them. Belden Wire Engineering cuts 
your over-all coil winding costs. 


Belden Manufacturing Company, 4633 W.Van Buren St., Chicago 44, Illinois 


Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMEL AND TEXTILE INSULATIONS 
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God bless you, 
our fighting men, 
for the Victory! 


Victory, born of courage and sacrifice by every 
member of our armed forces. Backed by the toil 
of millions of loyal men and women, you have 
spearheaded that surge of righteous power no 
enemy could long withstand. 
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And to those among you who paid for victory 
with blood and pain and life, our humble and 
undying gratitude —and our firm resolve 

that you shall not have suffered in vain. 

There are still bitter tasks remaining. You will 
face them as bravely as ever—and may God 
speed your triumphant return. 


NEW DEPARTURE 


Division of General Motors 
MAKERS OF NEW DEPARTURE BALL BEARINGS 





IMC ENGINEER 
CAN POINT IT OUT TO YOU 


Maximum efficiency of electrical windings can 
only be obtained with the correct combination of 
insulati aie ae. Insulating dampen. 
as manufactured by The P.D.George Company, com 
pensate for the deficiencies of the other material S 
the combination and insure superior performance. 

There is a “balanced” Pedigree product for every 
electrical application, iding excellent mechani- 
cal, chemical, and electrical protection. 


—— a a C. engineer is qualified to consider 

uirement and processing facili- 

mi 3 which correct product providing the 
longest ‘Tite i is recommended. 


A copy of the latest catalog of The P. D. George 
Company and the latest descriptive data on all of 
the condi P Insulating Varnishes is avail-— 
able on request. Investigate the products with a 
Pedigree. 


OTHER IMC PRODUCTS 


Macalien Mica Products — Vartex Varnished Cloth and Tapes — 
Varsiot Combination Slot Insulation — Varnished Silk and Paper — 
Fiberglas Electrical Insulation — Manning Insulating Papers and 
Press Boards — Dow Corning Silicones — Dieflex Varnished Tubings 
and Saturated Sleevings of Cotton and Fiberglas — National Hard 
Fibre and Ffishpaper— Phenolite Bakelite— Adhesive Tapes — 
Asbestos Woven Tapes and Sleevings — Cotton Tapes, Webbings, 
and Sleevings — Wood Wedges. 


INSULATION MANUFACTURERS CORPORATION 


MILWAUKEE: 312 East Wisconsin Avenue 
DETROIT: 11341 Woodward Avenue 


*®& CLEVELAND 14+ i100SLeader Building — eee ne eden 
PEORI 2 nz 


%*%& CHICAGO 6+ 565 West Washington Blvd. 
Representatives in 








FAGHUAMG) == = 






































oe 0 a | Tropical Moisture and Fungi Sabotage Electrical Circuits ........ 104 
arene as How these insidious enemies work and how they are beinz licked 

Avex. E. Javirz 

Assistent Editor Applying Some Basic Principles to Product Design ............. 108 


pes A. W. Ruff presents from practical experience some observations on design 
Contributing Editors and development of new products. 
G. H. Hall, Mechanical Engineer 


J.C. Lebens, Jr., Electrical Cosineer 


Be Underhill: Coneulting Ene Completely Electrified Grinder ................ 0.000 cece cc uee 1 
.K, Undernill, Consulting ngineer A * . : 
o Fuchs, Meclinalenl Manieete dequate and convenient controls increase machine speed and accuracy. 
T II Donnelly  * Choose the Correct Controls for Integral Horsepower Motors .... 112 
Production Lditor Control characteristics and specifications for the designer of large equip- 
ment. 
J A Campbell 
Director R.ad.r Service . fs 4 ; 
Engineering-Design Development of X-Ray Spectrometer ....... . 19 
° J. S. Buhler describes the purposes and the design of this instrument. 
Published month] ° op: : 
and coppslghanl 1945 Electrical Components of Military Vehicles Must Be Waterproof.. 123 
Tut Gace Pusuisuinc Company Walter J. Ottinger tells about protection of electrical components in am- 
Publishers to Industry Since 1892 phibious equipment. 
1250 Sixth Ave., New York 20, N. Y. 
peers: * Industrial Equipment and Supplies Wanted in European Markets . .. 126 
L. C. Fletcher, President & Treasurer Postwar opportunities abroad for U. Ss. manufacturers. 
L. C. Bassett, Vice President 
H. Hesse, Secretary ; ; 
Fast New Oven for Quick-frozen Complete Meals ............. 129 
e z Designed for use in aircraft, this development features light weight and 
CHICAGO speedy operation. 
L. C. Bassett, 2484 Estes Ave. " 
oneness ' Metal and Glass Can Be Joined in Pressure-Tight Seal .... ...... 130 
W, A. Clabault, 14859 Alger Road Dr. W. H. .Brandt and E. S. Latimer explain how it is done. 
ee Wiring the Electrical Product According to Approved Practi 133 
George H. Duflicld, 119 Washington St. iring the Electrical Froduc ccording to Approv ractice .... 
Newton, Mass. Wiring systems must be adapted to product peculiarities and ultimate uses. 
NEW YORK 
Louis J. P. 250 Sixth Ave. ‘ ° ge ° 
ee ee Editorial ............ 103 Motor Specifications .. 178 
PACIFIC COAST ‘ ' 
Seas. Waiieahd or Comiche Today’s Product Designs 115 News-Events, Develop- 
564 Market St., San Francisco Washington Says an 136 ments and Trends Es 234 
° You May Agree, : 
' ye Differ — 146 New Bulletins, Catalogs, 
Binding coveredty = == gt HIS eee ee Literature ......... 270 ’ 
U. S. Patent No. 2,193,534 New Materials and 
Pare, 2.4 2 Op Advertisers Index .... 309 


Accepted under the Act of June 
5, 1934, at Philadelphia, Pa. 
authorized July 20th, 1934 


Cru w ON THE COVER: Four-inch cylindrical grinding machine with electrical drive and 
7.4 contrcls, designed and built by the Norton Company. Its electrical aspects are dis- 
cussed on page 111 and a survey of electrical controls applicable to machine tools and 
other large equipment begins on page 112. 
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Only in Fairbanks-Morse Motors will 
you find rotors centrifugally cast in one 
piece—and of copper! 





The characteristics of copper make 
it the ideal rotor material. Copper has high electrical and 
thermal conductivity (twice as good as aluminum), greater 
strength, and low thermal expansion. 


The indestructible copperspun rotor, with its better 
electrical characteristics, puts the new Fairbanks-Morse 
Motor far ahead of the times in stamina, in protection, and 
in versatility. 

See a demonstration of what this motor can do for you. 
Write Fairbanks, Morse & Co., Fairbanks-Morse Building, 
Chicago 5, Illinois. 


~ Fairbank 


LASS 






ks-Morse 


Every Good Feature 
You Could Ask! 


Protected Frame—Excludes dripping liquids 
and falling particles. 


Cross-flow Ventilation — Another exclusive 
feature. Air moves in both directions, providing 
uniform cooling—no hot spots. 


Ball Bearings —Sealed in and protected. 


Recessed Conduit Box — An innovation for neat 
installations in close quarters. Conventional 
box also provided. 


e 
Adaptability —Frame gives protection in any 
mounting position because the vented bearing 
brackets can be turned to four positions 90° 
apart. Reversible frame permits locating con- 
duit box on either side. 


Balanced Characteristics — A 40°C. motor with 
high efficiency and power factor, and excellent 
starting and accelerating torques. 


BUY AND KEEP MORE WAR BONDS 


A name worth 
remembering 


M Diese! Locomotives - Diesel Engines - Generators - Motors » Pumps - Scales 
Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipmest 
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bIc ed, oil-paper capacitors meet the performance requirements of 


VOLTAGE TYPE 
D-C WKG. DESIGNATION 


| 00 | N 103 


CN35-203 © 


SIZE: 11/16 x 29/64 x 7/32 INCHES 
ee 


——. 
Other capacitances from 1000 mmfd. to 50000 


mmfd., available in Tobe DP style, con- 
form to the same high quality standard. 


American War Standard C 75/221. 
* MOISTURE SEAL .. . adequate to ensure 


compliance with thermal cycle, immersion, 
and humidity requirements. 


* SHUNT RESISTANCE . 


40,000 eunhene at 25° C, 
1,000 megohms at 85° C. 


* WORKING TEMPERATURES... 


—55°C. to + 105° C. 


* OPERATING FREQUENCIES ... 


up to 40 megacycles. 


* POWER FACTOR .... 


.004 to .006 at 1,000 cycles. 


ASMALL PART IN VICTORY TODAY — A BIG PART IN INDUSTRY TOMORROW 
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STRUTHERS D 


INC. 


AYS 


Each available in 
countless coil combinations 


1321 ARCH STREET, PHILADELPHIA 7, PA. 


DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE © BOSTON « BUFFALO ¢ CHICAGO « CINCINNATI + CLEVELAND 
DALLAS ¢ DENVER ¢ DETROIT ¢ HARTFORD © INDIANAPOLIS ¢ LOS ANGELES ¢ MINNEAPOLIS ¢ MONTREAL 
NEW YORK ¢ PITTSBURGH © ST. LOUIS « SAN FRANCISCO © SEATTLE ¢ SYRACUSE « TORONTO © WASHINGTON © 
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Yes... no diamonds— 
but you can rely on 
Stackpole for just about 
everything else you need 
in the way of molded 
carbons, as well as 
graphites, metals, and 
compositions. The fol- 
lowing give some idea 
of the extent of the 
Stackpole line: 


SMALL MOTOR BRUSHES 
The nation’s largest producer of brushes for frac- 
tional horsepower motors, generators, ete. 


BRUSHES FOR ALL ROTATING ' 
ELECTRICAL EQUIPMENT 
All carbon, graphite, metal and composition types— 
also rare metal contacts 


PACKING, PISTON and SEAL RINGS 
For all applications requiring an effective seal 
between a rotating and a stationary part’ 


SPECTROGRAPHITE NO. 1 
High-purity graphite for chemical and 
metallurgical analysis 


POWDER METALLURGY COMPONENTS 
Small sizes having special electrical characteristics 


CONTINUOUSLY ADJUSTABLE CARBON 
RHEOSTAT DISCS 
(Carbon piles) 


BATTERY CARBONS 
WELDING RODS, ELECTRODES, PLATES 
BRAZING BLOCKS 
POWER TUBE ANODES 
CHEMICAL CARBONS 
CARBON PIPE 
CARBON SPECIALTIES, ETC,, ETC. 
® 


Special Electronic Components 


FIXED AND VARIABLE RESISTORS 
Volume and tone controls, etc. 


IRON CORES 
Standard and high-frequency types—~insulated 
types, . side-molded types, etc. 


SWITCHES 
Inexpensive line, slide, and rotary-action types. 
WRITE for details on any product. 


CARBON CO. 


ST. MARYS, PA. 





INSULATION PLANNING 





Belongs at the early stages of the product | 4 


i: load characteristics of elec- 
trical apparatus; the presence of 
dirt, moisture and chemicals in the 
atmosphere where this equipment 
will operate; the degree and nature 
of physical support; and economic 
considerations all influence the 
choice of insulating materials in 


electrical equipment design. 


As a manufacturer and supplier 
of Class O, Class A, Class B, and 
Class C insulation, with fifty years’ 
experience in the field of electrical 
insulation, the Mica Insulator 
Company can help you with your 


insulating problems. 


Consult Mica Insulator Com- 
pany’s engineering staff as a prac- 








tical, initial step whenever insula- 
_ tion problems arise—whether your 
application be electrical appliances, 


components of heavy industrial 





electrical equipment or electronic 
devices for industrial and com- 


munication equipment. 


Write for copy of our new in- 
formative handbook, ‘Electrical 
Insulating Materials,” on your 
company letterhead. 


Motor-generator built by Star Electric Motor Company 


depends 
upon Fiberglas and Mica, Lamicoid (Laminated) Fiberglas and 
untreated Fiberglas insulation. These materials provide a safety 
factor for elevated temperatures, high humidity and heavy overloads. 
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Electrical components requiring close tolerances and intricate design | The proper selection of mica for any particular purpose is a task 
are readily fabricated from Lamicoid. From the wide range of resins, that requires long experience and a sound knowledge of the proper- 
fabrics and papers, you can obtain Lamicoid having the exact ties of mica in all of its various types and grades. Call our staff 
tlectrical and mechanical properties that you require. engineers about your specific problem. 


SALES OFFICES: 


BOSTON . CHICAGO . CINCINNATI 


. CLEVELAND DETROIT 
HOUSTON ~- LOS ANGELES - NEW YORK 


* SAN FRANCISCO + SEATTLE 


FACTORY: 


SCHENECTADY, NEW YORK 


| yell COM PONY 200 Varick Street 


New York 14, N. Y. 
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U. 8. PAT. RE. 18, 144 


Be 
& 
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EXTERNAL TYPE NAS.5, & 
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p Waides Truarc expands or contracts without dis- 
tortion and without permanent set, fitting tight all around 
the groove. It offers important advantages over shoulders, nuts, 
collars, etc., for all thrust-load fixings in,shaft and housing appll- 
cations. It saves space, weight, assembly time and machining 
costs. Waldes Truarc presents a significant advance in retaining 
rings, well worth your thorough investigation. We will gladly 
furnish samples and full data for tests, upon request. 


~- 


~latonct type Mattel Avera Senge so, . WALDES KOH-I-NOOR, INC. tov ae omit! 


External type National Alrcroft Standard 51. Canadian Representatives: Prence Progress & Engineering Corporation, Lid., 72-74 Stattord Street, 1 
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OWER CONVERSION 
FromAC to DC with BL: RECTIFIERS 


B-L SELENIUM AND COPPER SULPHIDE ELECTRICAL RECTIFIERS 
are used wherever direct current is required from an alternating current source. 
These rectifiers are compact—durable—silent; have no moving parts; are sim- 
ple to install, require no maintenance. Ratings from milliwatts to kilowatts, 


B-L RECTIFIER TRANSFORMER ASSEMBLIES 
are built for many standard applications: 


B-L Laboratory Rectopacs for supplying the 
required voltage of direct current from the 
alternating current source. 


* 
B-L Heavy Duty Portable Railroad Battery 
Charger, for use in terminals. 

« 
B-L Fast Battery Charger for “no removal”’ 
automotive battery service. 

te 


B-L Battery Booster for use in charging batter- 
ies and keeping them charged. 
* 


B-L Cathodic Protection for pipe lines. 

e . 
B-L Filterpacs, eliminating the need of batteries, 
in operating 6-volt DC electrical equipment. 
Consult us if you have a Power Conversion Problem. Twenty-five years of 
B-L specialized skill in AC-DC conversion problems is available to you. 
Address Dept. C; 


COPPER 
SELENIUM SULPHIDE 


THE BENWOOD LINZE COMPANY 
1815 Locust Street + «¢ ¢« St. Louis 3, Mo. 
Long Distance Telephone CEntral 5830 


New York Sales Office: Chicago Sales Office: 
420 Lexington Ave. 20 N. Wacker Drive 
New York 17, N. Y. Chicago 6, Illinois 
tAurray Hill 5-5878 Telephone CEntral 2379 


er 


Designers and Manufacturers of Selenium and Copper Sulphide Rectifiers, 
Battery Chargers, and DC Power Supplies for practically every requirement. 
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MALLORY FIXED AND VARIABLE RESISTORS 


T HAS become a habit with engineers responsible for designing and building all 

sorts of electronic and electrical equipment to specify Mallory Resistors. This saves 
time because of the complete Mallory line. It eliminates any worry about performance, 
because each Mallory Resistor is “as specified’ or better—built of the finest materials 
to precision standards, electrically efficient and durable. 
Quality above specifications is typical of Mallory Approved Precision Products . 
resistors, volume controls, potentiometers, switches, jacks and plugs, capacitors, 
vibrators, rectifiers, power supplies and other standard electronic parts . . . available 
from your nearest Mallory Distributor. Ask him for the complete Mallory catalog, 
or write us today. 


Make it a policy to consult Mallory for en, ineering assist- 
ance while your designs are still in the blue print stage. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


VARIABLE CARBON RESISTORS — 
Available in standard and midget types 
from 5000 ohms to 9 megohms. Noise- 
less in operation. Rugged terminal con- 
struction and improved resistance to 
humidity. 


VARIABLE WIRE-WOUND RESIST- 
ORS—Available in three standard 
types, from 0.5 to 150,000 ohms resist- 
ance, 2 to 9 watts. Single and multiple 
units, with or without AC switch. 


FIXED AND ADJUSTABLE WIRE- 
WOUND RESISTORS— Available from 
1 to 100,000 ohms and 10 to 200 watts. 
Maximum wattage dissipation. Resistant 
a A 


to humidity. = Pe 
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FOR PROFIT-MINDED FABRICATORS 


IF YOU’RE A FABRICATOR of round, flat, shaped wire; 
or strip steel up to 10 inchés—turn to Roebling 
for your materials. You'll find your men, machines, 
methods work better—more profitably, too. 

When you specify, “wire from Roebling’, the 
steel analysis and grain structure is closely con- 
trolled. The tensile strength, dimensional accuracy 
and ductility will comply precisely with your most 
exacting requirements. 

Roebling strip steel is now available in widths 
up to 10 inches. In forming, punching, shearing, 
drawing it often adds efficiency to these operations. 


ROUND FLAT 
WIRE WIRE 


puQz 


Finish, dimensions and steel-analysis being right 
—as you require them. 

You’ll find it good business to always call in 
your Roebling Engineer. He can tell you what’s to 
be had now, and what’s coming. Put Roebling on 
your program now—and tomorrow. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


WIRE ff ww RICAL 
ROPE ff ww AND 
* CABLES 


ROEBLING 


PACEMAKER 
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with magnesium 


FABRICATED IN ALL USUAL FORMS 

1—SANQ CASTINGS 

2—PERMANENT MOLD CASTINGS 

3—DIE CASTINGS 

4—ROLLED SHEET, PLATE, AND STRIP 

5—EXTRUSIONS: ROD, BAR, TUBING, AND l 
SPECIAL SHAPES 

# 6—FORGING: PRESS AND HAMMER METHODS 


7—FORMED BY BENDING, DRAWING, PRESS- 
ING, AND SPINNING 


JOINED BY ALL COMMON METHODS 
RIVETING 

GAS WELDING 

ARC WELDING 

SPOT WELDING 

FLASH WELDING 


DESIGN NOTES ON DIE CASTING (No. 3) 


The general considerations of good sand casting design also apply to good die casting 
design, with the exception that thin sections are desirable and heavy sections should be 
avoided. Heavy sections can be avoided by the use of I-beam or rib construction, or it 
may be possible to core out a heavy section. 

Sharp corners and abrupt section changes result in stress concentration. These can be 
avoided by the use of generous fillets and by gradually blending thin sections into heavy 
sections. 

Draft on internal walls should not be less than 0.010 inch per inch on a side with as 
much‘more as will not interfere with the function of the part. Galling and warping will 
be reduced by so doing. Draft on external walls also contributes to good design. 
Undercuts decrease casting rates and interfere with clean-up. The extreme ease of 
machining of magnesium, however, often eliminates the need for undercuts. 

Inserts should be used where severe wear or bearing load is expected. Steel inserts are 
preferred over other metals because there is less chance of pamoyiag action. and conse 
quent contamination during scrap refining. 

Full details on fabricating magnesium in all perme will be furnished you on request 
eg 


DOW'S LONG EXPERIENCE WITH MAGNESIUM 1S AVAILABLE TO YOU—CONSULT wiTH DOW 
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LEADING FABRICATOR FOR 
29 YEARS 


As the pioneer in structural magnesium, 
Dow is the logical and best source for 
technical data on all phases of its 
fabrication and application. The ex- 
tensive Dow engineering service... 
developed to assist you in your own 
product planning . . . is backed by 29 
years’ experience. Simply contact the 
nearest Dow office. 





MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York »* Boston « Philadelphia + Washington + Cleveland + Detroit * Chicago +« St.Louis * Houston + San Francisco + Ys Angeles + Seattle 
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Cutting dead weight is one of magnesium’s outstanding jobs—and 
that means more than simply reducing the over-all non-productive 
load in things that move. 


It means, for instance, reduction of starting inertia in all sorts of 
equipment with parts that frequently start and stop . . . high-speed 
rotating members . . . and parts with reciprocating movements at 
high speeds. It means major reduction in wear and tear, in mainte- 
nance and replacement of moving parts. Moreover, it means mate- 
rial decrease in power consumption. é 


Dowmetal Magnesium Alloys are particularly well adapted to many 
such applications. In addition to weight economy, they give you 
strength, toughness, machinability, corrosion resistance, and adapta- 
bility to fabrication in all common forms. 


When you design moving parts, look to magnesium—and cut starting 
inertia! 









THE METAL OF MOTION 


Revere 


EVERE furnishes commutator copper 
either in mill or multiple lengths of 
the proper cross section, ready for cutting, 
or in segments, ready for assembly. A wide 
range of sizes and types is available, made 
depending upon specific requirements from 
Electrolytic Copper, Oxygen Free High 
Conductivity Copper or from Silver Bearing 
Coppers—either Electrolytic or O.F.H.C. 
containing mominally 10 to 15 ozs. and 
25-30 ozs. of silver per ton. 

Such flexibility in both material and shape 
is especially important today, when the 
demands of war place unusual burdens 

‘upon designers of motors and generators. 
To step up power or output while lessening 
size and weight requires higher speeds of 
operation and necessitates selection of a 
commutator copper best suited to meet per- 
formance requirements. Revere’s long-time 
manufacturing experience and understand- 
ing of the problems involved have been 
turned to excellent account by many manu- 
facturers and are at your command. We 
will gladly work with you in selecting the 
proper commutator copper to fit your needs. 
To obtain this collaboration, furnished by 
the Revere Technical Advisory Service, 
write the Revere Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


Executive Offices: 
230 Park Avenue, New York 17, N.Y. 
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WATERTIGHT 


TYPES DN-1, -2, -3 
(Left hand, above) 


@ For applications where equipment may be 
used in an extremely humid atmosphere, ex- 
posed to rain, or accidentally submerged 
in water. Available for direct-current (DN-1), 
tadio-frequency (DN-2), and audio-frequency 
(DN-3) service. 


CONVENTIONAL 


TYPES DN-4, -5, -6 
. (Right hand, above) 


@ For use on aircraft and on communications 
or electronic devices where the instrument is 
protected. Available for direct-current (DN-4), 
radio-frequency (DN-5), and audio-frequency 
(DN-6) service. 





HEADQUARTERS FOR 
ELECTRICAL MEASUREMENT 


Buy all the Bonds you can—ond keep ali you buy 
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G-E PANEL INSTRUMENTS 


To meet the need for compactness, especially in electronic and 
communication devices for combat, they have a body diameter of 
only 114 inches, are less than] inch deep, and weigh only 3 ounces. 
They are accurate to within +2 per cent. 


These instruments are of the internal-pivot construction, and in 
addition to small size and light weight, they have all the other de- 
sirable features associated with this unique G-E design. 


Because of its high torque and large-radius pivots, the element 
(which is common to both instruments) is well able to withstand 
vibration. High torque combined with a lightweight moving element 
results in fast response. Good damping makes for ease and accuracy 
of reading. Large clearances help to insure reliable operation. 


All these features add up to a high factor of merit and all-round 
excellent performance. 

For advance information, ask the nearest G-E office for Book- 
let GEA-4380, or write to General Electric Co., Schenectady 5, N.Y. 


THEY’RE G-E INTERNAL-PIVOT INSTRUMENTS 


One advantage of the internal-pivot de- 
sign is compactness. Armature, core, control 
springs, pivots, jewels, balance weights, and 
pointer form a single, self-contained unit, all 
parts of which ore supported by a cast- 
comol magnet. 


External-pivot Internal-pivot 
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HOW TO MAKE 
MOVE FASTE 


the design sta 

pro es and hea 
Elect 

ing specialist can be more! 
engineer than the aluminum @ 
because of his technical kno 
range of possibilities obt 
mold-casting techniques. 


Permanent-mold-casting technig: 

the chill effect of the metal m 

strength and soundness inherent in a 

alloys. This strength can be increased by heat 
treatment to a point that cannot be oquiliad by 
castings made by any other process. Higher 
strength, plus uniformity in casting quality, per- 
mits the use of a much lower factor of safety in 
designing; hence, that greatly desired combina- 
tion of high strength in lighter weight sections. 


The design engineer who would avoid the pitfalls 
of misapplication that penalize development, will 
invite the cooperation of a Permold Engineer or 
Metallurgist whose objective is to help you achieve 
the lowest peoce price for each part at the point of 
assembly. This involves: (1) employing the cor- 
rect permanent mold casting technique; (2) taking 
advantage of the savings available through the use 
of metal from re-melt sources; (3) a simple, 
straightforward design which permits a high rate 
of mass production with minimum scrap loss in 
machining and processing. A Permold Engineer 
or Metallurgist is backed by over 24 years of 
venturesome technical and foundry experience. 
Consult him before the design is fixed. 


perMold 
THE PERMOLD 


A Permold Engineering and 
Metallurgical Review brings you: 


Sound engineering experience (24 years) in utilizing 
aluminum alloys, and in developing permanent 
mold-casting techniques, to meet a wide range of 
service requirements. 


Design suggestions, resulting from hundreds of ap 
plications of permanent-mold-castings, to guide 
you in obtaining unusual savings available through 
the use of high strength aluminum alloys and 
lighter weight sections. 


Recommendations covering correct combinations d 
physical properties required to meet given servict 
conditions; and how to utilize the excellent physical 
properties and heat treatment potentialities of ale 
minum alloys to protect your product against failure. 


Estimates of cost- reducing possibilities which may be 


realized thrown the use of permanent-mold-cast 
ings and metal from re-melt sources. 


Technical facts resulting from comparisons of mr 
terials, processes, and costs usually ove 

and unappreciated except by those of broad sp 
cialized experience in the highly skilled art of pet 
manent-mold-casting on a mass production basit 


COM P AWN 


800 WEST LIBERTY STREET - MEDINA, OHIO i 
In the Cleveland Industrial Area | 
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Hand hole grooves and slots in the ends of ammunition cases 

ae accurately made in short order by this automatic machine man- > 
E ed by the C. O. Porter Machinery Company of Grand Rapids, \ 
Michigan. \ 


\ 
Five Micro Switch snap-action switches, three of which are shown in the \, 


photograph, provide the automatic sequence for the operation. The first 
switch starts the sequence when the stock is pushed into cutting position 
and the outer switches complete the cycle. A switch with a roller actuator, 
not shown, holds the position of the carriage until the boring operation is 
completed. 


The switches employed are of the die cast enclosed type, two of them with 
sealed plungers to protect the operating mechanism from dust and wood 
shavings. 


These Micro Switch products were chosen as electrical controls for this 
impulse-sequence cycle because of their long life and rugged dependability, 
plus the fact that the compact housings made them easy to fit into the design. 
Micro Switch snap-action switches, with housings and actuators supplied to 
make them fully usable under every condition, meet the demands of design 
engineers who are looking for a precise, accurate, tiny switch that will handle 
substantial amounts of power at line voltage. Whether for use in delicate 
instruments and gages, or in heavy machinery, Micro Switch products can 
be easily adapted as an integral part of a device. 


Whether your designs are for war or peace production, you will want to know 
ill about Micro Switch. Send for Handbook-Catalog No. 60 today. If you 
ue designing for aircraft, you will want to have a Handbook-Catalog No. 71, 
too. Write Micro Switch today. 


OFirst industrial Corporation 


Cit Automatically 
with aid of 


MICRO 
SWITCH 


SNAP-ACTION 


x. \ 


Here is How it Works 


Pushing the box end into the machine simultaneously saws 
the slot and moves rod “A” which contacts switch “B”. 
This progressively operates a large contactor, solenoid air 
valve and cylinder to move the saw and drill carriage to 
drilling position. 

At the end of this carriage stroke, the drill and hand hole 
cutter units move in unison to make their cuts. As the hand 
hole unit moves, switch ‘‘C” closes and through a contactor 
energizes stock clamp solenoid ‘‘D”, 

When the hand hole cutter bottoms in the cut, switch “E” 
is contacted by arm “F”, reversing the movement of the 
cutter unit. As the cutter returns to the start position, switch 
“C” opens to de-energize the solenoid stock clamp. 


LET’S ALL BACK THE ATTACK BUY EXTRA WAR BONDS 


The basic switch is a thumb-size, 
feather-light, plastic enclosed, 
precision, snap-action switch, Un- 


derwriters’ listed and rated 


at 


1200 V.A., at 125 to 460 volts 
a-c. Capacity on d-c depends on 


load characteristics, Accurate 


re- 


producibility of performance is 


maintained over millions of operations. Basic switches of 
different characteristics are combined with various actuators 
and metal housings to meet a wide range of requirements. 
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Here, the moisture- permeability: of a synthetic is tested in the ‘‘ Weatherometer’’, a 
ES os { : la ' 
ice whicl ccurately measures the relative time-resistance of various insuiating 
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materials to the most damaging elements of weather:—ultra-violet rays, wind, moisture. 
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ety laboratory BESTT am decades of 


test-yard exposure, cross-check each BUEN CRETINETI TH 
HOTU ECV RAN ER REET 


Can the inevitable slow deterioration of electrical 
wires and cables through age ‘and exposure be made 
50% slower? Active seeking for such an attainment 
continues throughout the years of General Cable 
Research. Now, with ultra-modern sub-zero and 
tropical temperature cabinets at command — with 
salt air, acid earth and all other destructive condi- 
tions accurately reproduced in the laboratory and 
its auxiliary test-yard, the search for ultimate lon- 
gevity strides constantly ahead. From the discoveries 
of methods such as this are better specifications 
written, better products born, and the Company’s 
legend “A Standard of Quality for over Half a 
Century” steadily translated into fact. 





GENERAL CABLE 
CORPORATION 


Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 


ELECTRONIC POWER GENERATOR 
that dries Penicillin 48 times faster 


@ A new RCA electronic system, using 
high frequency current for the bulk re- 
duction of purified Penicillin, accom- 
plishes in 30 minutes what formerly 
took 24 hours. 

In the RCA Electronic Power Gener- 
ator are six Ohmite resistors and two 
Ohmite rheostats. Circled in the photo 
above are a 200 watt regulator plate 
resistor, two 200 watt cathode bias 
resistors for the two power tubes, and 
a 50 watt rheostat used as a cathode 
balancer. Not visible in the photo are 
two 10 watt Brown Devil resistors used 
for voltage dropping in the pilot light 
Circuits, one 10 watt Brown Devil in a 
time delay relay circuit, and a 50 watt 
rheostat used as the output power control. 

The use of Ohmite products in such 
vital electronic equipment is further 
proof of their complete reliability. 


OHMITE MANUFACTURING COMPANY 
4896 =LOURNOY STREET, CHICAGO 44, U.S. A. 
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Write on company let- 


terhead for Industrial . 4 a : . 
Catalog and Engineering € we | 
Manual No. 40. Addre-« = 


Obmite Mfg. Co, 4806 sonipiaiiidesiaaalliias . 
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| BETTER INFORMATION 
on the Qualities of Laminated Plastics! 


HERE has been a big improvement lately in the 

variety and quality of the engineering infor- 
mation on the physical and chemical qualities of 
Formica. 


This has been brought about by recent application 
of the latest testing equipment to Formica’s tests in 
the Formica laboratory, and the enlargement of 
the engineering staff to make thousands of new 
tests possible. 









After the war you can really get the dope on the 
grades of Formica you may be considering for your. 






: various applications. It will be as complete and 
MAT PN thorough as that available for any other material. 


THE FORMICA INSULATION CO, 4638 SPRING GROVE AVE., CINCINNATI 32, 0. 


2. Wee's what Simpron has ready 


gai? YEP" 


1. This new Simpson Mutual Conductance Tube Tester 
tests tubes with greater accuracy than any commercial 
tube tester ever designed. 


2. Provides greater flexibility for future tubes than any 
other tester. 


3. Tests tubes with voltage applied automatically over the 
entire operating range. — 


4. Simplifies as never before the interpretation of tube 
condition from mutual conductance readings. 


SIMPSON ELECTRIC COMPANY 
5200-18 Kinzie Street, Chicago 44, Ill. 
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specialized 
TRANSFORMERS 


Pe. 
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hen you are fitting transformers into your 
signs, you don’t want to compromise on 
size or undersize units. You want modern 
tansformers that will carry the load effi- 
ntly, economically, dependably; without 
ste, yet with plenty of reserve. 

yhen it comes to designing and building 
hat kind of transformers, STANDARD has 


ing to offer you! We have been spe- 


llizing in such products for twenty-five 


a 


ta 


years, and our experience covers a wide range 
of capacities. We make transformers from 50 
VA to 10,000 KVA and have specialized for 
many years in small units for built-in, quan- 
tity production applications. 

We will be glad to give you the benefit of 
our design experience on any jobs for which 
you need transformers. 


THE STANDARD TRANSFORMER COMPANY 


WARREN, OHIO . REPRESENTATIVES IN PRINCIPAL CITIES 
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Call on General for Engineered Accurag 
in Control of Vibration and Shock Lo 


PRECISION-MOLDED 
RUBBER GOODS 


Our Wabash plant is equipped 
to fill your requirements in ex- 
truded rubber, glass-run channel 
and almost any kind of rubber 
parts, precision-molded to speci- 
fication. General engineers offer 
technical advice on choice of 
rubber and design. 


THE GENERAL SILENTBLO 
is Different from all Other Rubber Mountings | 7 


F you’re wrestling with tough problems 
of vibration and shock load in war 
materiel or new models, call on General. 


General engineers can give you a solu- 
tion engineered exactly to your needs 
because— 


1. General, through experience and 
research, knows rubber, natural and 
synthetic. 


2. Only General makes the patented 
Silentbloc, the rubber-and-metal 
mounting of precision control. 


Silentbloc Mountings can be engi- 
neered to give any specified performance 
because of their exclusive construction— 
rubber elongated and confined between 
concentric metal members. The radial 
compressive force forms an indestructible 
rubber-to-metal adhesion. 


By varying the type, modulus and 
elongation of the rubber and the size and 


design of metal parts, General enginee 
can produce Silentbloc Mountings will 
performance and endurance character 
istics to meet any problem of vibrati 
and shock load. 


Silentbloc Mountings are in use i 
many fields—automotive, industrial, mé 
rine, electrical, aeronautic and household 
They can be made any size, to carry loa 
of ounces to tons. To find how they ma 
improve your products, write for fre 
Silentbloc booklet. The General Tire 
Rubber Co., Dept. A-142, Wabash, Ind 


Meili 
GENERAL 
2 srestelalecrent 
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THE GENERAL TIRE & RUBBER a 


Mechanical Goods Division, Wabash, Indiana 
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Perfect Metal Flow Control Vital in this Stamping 


This industrial thermometer back (shown in 
three stages of processing) was needed in 
large quantities, and had to be of one-piece 
construction. Only Presteel, with its extra- 
ordinary stamping experience, was capable of 
producing thousands of these parts quickly, 
economically and with absolute uniformity. 
To stamp this piece properly required com- 
plete control of the flow of the metal—possible 
only by faultless designing, skillful tooling and 
rigid supervision through every one of the 
thirteen stages of the processing. 


Eleven of thé thirteen stamping operations 
were needed to bring the off-center extension 
down to the small diameter specified, and to 
keep the wall thickness equal to that of the 
rest of the piece. 


Are you receiving Pressprints ? It gives 
interesting facts on new Presteel de- 
velopments every month — illustrates 
why Presteel has led the stamping 
industry for more than 60 years. Write to— 


Ca ee a ee 


x 
o—— > 


606 BARBER AVENUE, WORCESTER 6, MASS. 
ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 
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... eetain electucal and chemical 
characteristics al low temperatures 


Dares Resinous Tapes, having exceptional 


elongation properties, are well suited for taping, 
harnessing irregular surfaces, bus bars and 


lead wires. Physical and electrical properties 

are excellent. This tape has high dielectric strength, is not affected by acids, oils 
or grease, has unusual ability to heat seal upon itself at elevated temperatures, 
and will not support combustion. 


© Complete test data available on request. © Agent in-all principal cities. 
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ELECTRICAL INSULATION DEPARTMENT e WOODBRIDGE, N. J 


Varnished Cambric Cloth Varnished Fibergies 


Other Vantex Products Vornished Combric Topes  “Varslot” Combination Slot 
Synthetic Resin Extruded T 


Vornished Duck 
Vornished Sitk Substitutes Cable Wrapping Tapes 
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THE SOCKET SCREW 
TO TURN TO WHEN 


' A HEX WON'T 
TURN FURTHER 












... because only BRISTO “Multiple-Spline”’ 
keeps going after a hex quits 


WR Don’t get us wrong. Bristol has Bristo “‘Multiple-Spline’’ Socket Screws 
nothing against Hex socket screws ... come in cap and set screw styles in sizes 
makes and sells a lot of them. A Hex.is down to and including No. 4 wire. 
good as long as you keep it in its place. And remember, if it’s Hex Socket 

But in products with hard-to-reach Screws you need, you get the same cold- 
fastening points .. . in products exposed forged toughness and precision manu- 
tosevere vibration .. . in products that facturing that make ‘‘Multiple-Spline”’ 
require frequent disassembly . . . it’s the _ first choice for the tight places. 

Bristo ““Multiple-Spline’’ Socket Screw 
that belongs. 

The spline-shaped key meshing accu- 
tately with the spline-shaped socket pro- 
vides a rotary pull, instead of the expand- 
ing push that makes Hex sockets round 
out or burst when they’ve reached their 
limit. That’s why: you’ll find an extra TIGHTER 
tun or two of extra tightness in the NO EXPANDING PRESSURE; THE 
Bristo ““Multiple-Spline” and why you KEY PULLS THE SCREW AROUND 
tan release it with a flick of the key in- 
ead of a tug. 


WHY “MULTIPLE-SPLINE” MEANS 


anew for every appli 
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Only the HIB has the night socket 








i 


cb 
“3 
0 


SUSHI TTT 


} EEL 


MH 
| Im = 
.< >) 


ELECTRICAL MANUFACHRE SS: 


Mo Meeris foztyye ss | 


ETCHINGS ARE OUT 


secret canciones orton geet PN 


Evidently ‘‘Mr.Weather-bottom” doesn’t know that 
Meyercord Decal Name Plates are the accepted prac- 
tice today; an established combat-tested routine for 
such precision equipment as cameras, radar, com- 
bat communications, optical devices and other fine 
products. Types C-and G Decals are commonly 
applied to crinkle, aluminum, federal gray enamel, 
and practically any easy, or difficult finish. 


In properly evaluating Meyercord Decal Name 
Plates bear in mind that to “color” and “clarity” 
must be added speed, economy and a total lack of 
“edges” to catch dirt. No holes need be bored for 
Decal Name Plates and the indication, trademark, 
chart, direction or diagram is permanent and positive. 


Both for your priority and postwar requirements 
plan for modern economical Meyercord Decals for 
Wiring Diagrams, Lubricating Guides, Operating In- 
structions, Stowage Charts, Spare Parts Listings; Com- 
munication Designations, Trademark, Name Plates, 
elc. Free designing service. Write Department 7-6 


THE MEYERCORD CO. 
CHICAGO 44, ILL. 


World’s Largest Manufacturer of Decalcomania 


.. and Reefe Them { 


" MEYERCORD DECALS §. 
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BA OTORS with construction features and operating 
characteristics that would be unbelievable in the light 
of prewar standards are now an important part of 
General Electric's motor production. Specially engi- 
neered to meet imperative needs, these motors have 
broken through former limits of motor shape, size, 
speed, and output. 

When your essential new requirements demand a 
motor with special features, we may often speed 
engineering time and keep the cost down by modify- 
ing special designs already in production. At a still 
greater saving in time and cost, we may be able to 
meet. special needs with standard motors applied 
ingeniously to your equipment to obtain the desired 
results. Finally, if only a completely new design will 
fill the bill, our wartime experience with difficult 
motorization problems can enable us to meet your 
requirements. P 

Ask your G-E representative for our help in smooth- 
ing out any special motorization problem. 


A SHAFT WITHIN A SHAFT, each one revolving in General Electric Company, Schenectady 5, N. Y. 
opposite directions, is only one of the “unbelievable” 
features of this 375-hp, 6000-rpm motor. Equipped with 
sylphon bearings for continuous measurement of thrust, 
itis used to drive contrarotating propellers of model planes 
in large wind tunnels. 








A MOTOR WITHIN A HUB acts to 
feather the blades of the famed Curtiss- 
Wright controllable-pitch propeller. As 
the entire motor rotates with the pro- 
peller shaft, the frame must withstand 
severe centrifugal stresses. It is turned 
from a single forging of high-tensile 
steel. 



















NO DRIVE SHAFT HERE? True, 
there's no external shaft, because this 
“motor” is actually one of our new 
inductor frequency converters—a self- 
driven, self-excited machine with 
modified squirrel-cage rotor—used to 
supply high-frequency current (300— 
3000 cycles). 


ONLY ONE BEARING HERE. Unusu- 
oN ally compact, unusually quiet, and 
Si long lived, this unit-bearing fractional- 
. ae a , hp motor was specially designed for 
y ny f ‘ " a, INEERING fan drives. Now, it’s listed as one of 

Lo IR. ENG G.E.'s standard motors (Type KSP). 
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What does this mean to YOU? | 


(1) Hundreds of additional produc- 
tive man hours gained by elimination 
of buying, stocking, expediting, and 
installing separate insulation sleev- 
ing. With the Pre-Insulated terminal 
the insulation is permanently bonded 
to the terminal. 


(2) Rejections and costly errors elim- 
inated. No tubing to slip off or be 
forgotten. The AMP Pre-Iinsulated 
terminal is delivered ready to crimp 
—the only operation necessary. 


(3) Every crimped-on terminal a 
sound connection — mechanically 
and electrically. The finished con- 
nection assures the same maximum 
service efficiency given by solderless 
insulation support terminals with 
separate tubing. 


(4) Easy identification. Red insula- 
tion for wire sizes 22-16; blue for 
wire sizes 16-14; yellow for wire 
sizes 12-10. Press dies and hand 
tools color-identified to match. 


A a AC 
Te aS 
PRE-INSULATED TERMINALS? 


4 4 


PROVE THE AMP PRE-! 
TERMINAL IN YOUR OWN 


_ The aircraft industry is but one 


many which have proved for thee 
selves that the AMP Pre-Iinsuldl 
terminal sets new productive 


ards in solderless wiring. 


Write today for Bulletin ’ 
ing complete information and 


data; also for samples and pric 


ONLY AMP makes the PRE-INSULATED TERMINAL 


The cost of applying separate insulation sleeving is approximately the same as for applying the terminal to the 


AIRCRAFT-MARINE PRODUCTS IN 


1521-35 NORTH FOURTH ST., HARRISBURG, 


in Canada: 


s°F BOWSER CG 


P.O. BOX 370, TORONTO 1, ONTAR 
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LEMAIRE TOOL & MFG. CO., Dear- 
born, Mich. Vertical milling machine 
with A-B special panel. Note the handy 
location of safety disconnect switch. 


ad CA tl + 


oe yay & ENGI- 
NEERING CO., Detroit, 


Mich. A-B special panel 
is convenient for instal- 
lation and inspection, 


Correct Sequence Control 
Greater Safety for Operators 
Lower Maintenance Costs 


The advantages of auto- 
matic electric control can- 
not be fully realized unless 
relays, starters, timers, etc., 
are mounted on a special 
control panel...engineered 


lODGE & SHIPLEY MA- 
CHINE TOOL CO., Cincin- 
tati, Ohio. No.3 Duomatic 
lothe with A-B panel. 





R. K. LEBLOND MACHINE 
TOOL COMPANY, Cincin- 
nati, Ohio. A-B special panel 
on base of crankshaft lathe. 


. los 


to fit a particular machine. 
Wiring errors are virtually 
eliminated, correct sequence 
operation is assured, and 
installation costs are re- 
duced. With centralized 
control, inspection is easy. 

Follow the example of 
leading machinery builders 
and submit your machine 
tool control problems to 
Allen-Bradley engineers. 


Allen-Bradley Company 


1316 S. Second St., Milwaukee 4, Wis. 


CINCINNATI PLANER CO., Cincinnati, 
Ohio. A-B special contro! panel for 
boring mill is in self-supporting 


binet. 


eS 





p The keystone of all 
DT A-B special panels is the 
“A simple A-B Solenoid Con- 

trol. Only one moving 


4 port. There is no contact 
maintenance. 
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j Bulletin 709 
Across-the-Line Starter 
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Special Panels 
for Machine Tools 


Sealy ania ARs Dove 


Bulletin 740 
Auto. Resistance Starter 
Velvet-Smooth Acceleration 
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Bulletin 705 - 
Reversing Switch 


Bulletin 715 
Multi-Speed Starter 


Bulletin 712 
Combination Starter 
in Watertight Enclosure 
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BOLD SCALE 


N AMERICA’S important task of coal, gas and oil 
conservation, a major requirement is the detection 
of waste and inefficiency. Encouraging accomplish- 
ments have been made with the aid of highly accurate 
meter equipment such as shown above, which 
“applies a 24-hour visual record of steam consump-. 
Mon, steam pressure, and amount of steam passing 
titough the line. 


| Much of this information is indicated on big, boldly- 
Msible Plaskon Molded Color scales, upon which the 
meter markings are printed. Under all conditions these 
markings can be quickly, easily and accurately seen. 
mination behind the translucent Plaskon unit makes 
Me entire scale glow brightly, so that each number and 
Ord stands out in sharp contrast. Plaskon also gathers 
light from outside sources. 


is one of the many efficient industrial services 
laskon. Because of its versatility, Plaskon has aided 
ne development and manufacture of important 
facts for the battle front and home front. It is a_ 
g, Non-shattering material, with a smooth surface, 
of 


E1945 


x 


Molded for American District Steam Co., North Tonawanda, N.Y., 
by Dimco Plastics, Dayton, Ohio 


and is available in a complete range of colors. It is 
unaffected by oils, fats, or common solvents; and is 
completely resistant to arcing or tracking under high 
voltages and high frequencies. 

Plaskon Molded Color offers you a great range of 
manufacturing and sales advantages, both for present 
and postwar requirements. Experienced Plaskon men 
will gladly assist in adapting this versatile, colorful 
plastic molding material to your needs. ; 


PLASKON DIVISION, tissey-OwENs-FORD GLASS COMPANY 
2137 Sylvan Avenue, Toledo 6, Ohio 
Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 


TRADE MARK REGISTERED 


MOLDED COLOR 





Two Mills.. Suilillving “Tailor-Made” Metals 


Western mills at East Alton, Ill., and meet the specifications. If your needs 
N ne ae meas are hcoursp cid call for exacting tempers or finishes they 
si su oy me manu- . 

facturers acer Bian the country. ciee nee me ne J 
Both of these mills specialize in supply- We will welcome your inquiry regarding 
ing metals made to rigid requirements. “tailor-made” metals. . . in sheet, strip, 
When close tolerances are a “‘must”? we _long coils or stamped parts. 
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WESTERN BRASS MILLS (eee 


ee) oh 
WESTERN BRASS-MILLS 
Cast a hunwon 0 5 A 


DivisiON OF OLIN INDUSTRIES, INC. 
East Alton, Illinois 


nah der hn ret anestes elep anne need ve 


BRASS « BRONZE ¢« PHOSPHOR BRONZE + NICKEL SILVER ¢« COPPER 
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EAR TRACK aug 


i 
FOR A NERVE-TWITCH ai yD 


Mest Complete Line in America 


t takes a mighty “light hand” to measure and control tem- 
perature changes as delicate as a maiden’s blush. In the 

super-sensitive potentiometer and other process control 
instruments, the tiniest hesitation anywhere in the complex 
system of levers and linkages can produce a costly upset. 
That was the problem one instrument maker put up to 
Fafnir .. . to help create a clear, friction-free track for ther- 
mal and electrical impulses as minute as a nerve-twitch. 
Fafnir did it . . . with a series of precise, extremely small 
bearings, ranging from %” to %” outside diameters. At 
fourteen critical points Fafnir jewel-like ball bearings enable 
delicately balanced levers to pivot and cam followers to roll 
free of friction... without a trace of “dead-space effect.” 
The same Fafnir engineering skill and experience 
are available to you for the widest possible range of os 
bearing problems. Why not use it? The Fafnir 
Bearing Company, New Britain, Connecticut. 
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TO MAKE HASTE 





On CYpw motion 


Geos a machine operates more ce and hustles SPEEDS DOWN TO 5.7 RPM 











ction, when low-speed power is furnished by a 

@ E* gear-motor. Combining motor and gear reduction The chart shows the range of speeds and ratings of 
in one trim enclosure, these units take advantage of the four types of G-E gear-motors. Single-worm and worm. 
small! size and high power output of 1800-rpm motors. planetary units are also available in fractional-hp sizes, 
Gears prevent slippage. Close-coupling saves space and with 5.7 rpm the lowest standard speed. 
= pacer Baan losses. No special safety devices G-E gear-motors are available in a variety of types- 

The inherent smoothness of gears running in oil, and the splashproof, explosion-proof, vertical, wound-rotor, d-, 
balancing of the load on multi _ gears, makes G-E gear- single-phase, polyphase—and in all standard motor 
motors quiet in operation and low in maintenance cost. mountings. Ask for Bulletin GEA-1437D. 


Horsepower Ratings of GEAR-MOTORS 
Ye an. & “Bh Set: Oe 3 5 7% 10 15 
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PUSH or PULL 
Electrically 


To actuate mechanisms that 
require a straight-line push, 
pull, or reciprocating motion, 
use G-E solenoids. They are 
available for a-c or d-c, with 
strokes from 34 in. up to 3 in., 
and with thrusts ranging from 
0.65 pounds up to 97 pounds. 
These solenoids are continuously rated; max- 
imum voltage, 550; 60 or 25 cycles, and d-c. For 
complete details, ask for information on 
CR9503. 





SAY IT WITH: Selsyns 


Here is a reliable, 
accurate, and almost 
instantaneous means 
of communication be- 
tween distant or near- 
by stations, orof syn- % 
chronizing control of 
widely separated shafts. General-purpose 
units have an accuracy of response of +5 
degrees; high-accuracy units, +1 
degree. Built for 60, 50, and 25 
cycles, 110 volts. Ask for Bulletin 
GEA-2176. 


ADJUSTABLE SPEED 
Up to 100 HP 


When the speed charac- 
teristics of a d-c motor are 
required, and the power 
supply is a-c, G.E. can fur- 
nish you, as a compact pack- 
age, drives with full control 
over a wide range of speeds (up to 100 hp). 

The G-E speed variator consists of an m-g set 
driving an piastsble-need d-c motor, with the 
necessary control. Ample starting torque. Speed 
setting not disturbed to starting and stopping. 
Control station can be located wherever ‘con- 
venient. Ask for Bulletin GEA-3517. 
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ON THE BUTTON 


Here’s a neat way of 
saving space and instal- 
lation time when your 
design calls for an indi- 
cating light. This illumi- 
nated-button unit com- 
bines both light and push 
button. -The translucent 
cap, in white or color, is 
lighted by a 6-volt lamp 
supplied by a small con- 
trol transformer. Unit has a set of normally 
open and normally closed contacts for use in 
the pilot circuit of the controller it operates. 





When you need an in- 
dicating light only, in 
white or color, this 
attractive unit is easily 
installed. Requiring 
the drilling of only a 
single panel hole, it 





matches the mounting arrangement of a 
standard push button. This lamp unit is 
oilproof. 











To Genera Electric Company, 
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- «+ For Economy, Performance, 
Corrosion Resistance, Electrical 
Conductivity, Easy Soldering 


Right now. isn’t too early to plan and design the 
products that you'll be selling when war is done. 
And it is in this designing stage that you should 
investigate and find out why General Plate Clad 
Metals are a powerful ally when included into 
products, 

General Plate Clad Metals are permanently 
bonded laminations of precious metals to base 
metals or base metal to base metal combinations. 
Their advantages over solid metals are economy, 
workability, rigidity and unusual performance 
requirements not found in solid metals. Here are 
just a few worthwhile benefits that these clad 
metals provide in specific applications—in elec- 


a 
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trical equipment, better electrical performance at 
a fraction of the cost of solid silver . . . in chemical 
apparatus, maximum corrosion resistance outside, 
inside or both... while instill other applica- 
tions, ease of fabrication, low cost and long life. 
No matter what the products you plan to build— 
electronic devices, instruments, giant turbines or 





peanut radar tubes, General Plate Clad Metals’ © 


will help you get ahead of competition in per- 
formance and cost. They are available in sheet, 
wire and tube . . . inlaid or wholly covered. Write 
specifying your problems and General Plate engi- 
neers will gladly make their recommendations. 


General Plate Division 
of Metals & Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, lil.; 2635 Poge 
Drive, Altadena, California; Grant Bidg., Rm. 603, Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 
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There are fourteen practical advantages of theremoplastic in- 
sulation over older types of construction . . . advantages which 
PLASTIC engineering now makes possible at what, in most cases, is 
NO PRICE PREMIUM. Check them yourself: 1. Superior aging 
properties, 2. High resistance to oxidation, 3. Low moisture 
absorption, 4. High dielectric strength, 5. High tensile strength, 
6. Resistance to flame, 7. Flexibility at low temperatures, 
8. Resistance to abrasion, 9. Resistance to chemicals, 10. Re- 
sistance to oils and greases, 11. Ease of installation, 12. Increased 
capacity, 13. Attractive appearance, 14. Broad color range. 
Remember . . . when you're thinking of PLASTIC you're thinking 
of US! 
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Federal ANNOUNCES ITS 
Bedistrial hale BP. olicy 


; : BECAUSE of the totally different and unusually severe operat- 
i ing conditions that have to be met by power tubes used in 
| industrial heating equipment 
—in installation and maintenance by personnel 
unfamiliar with vacuum tubes, 


i —under operating conditions involving extreme 
| variations in load during processing and 
i between operations... the shocks, jars, vibration 
i due to nearby presses, punches, drilling machines, 


Federal outa ITS Sa dustniad abe Policy 


ALL Federal Industrial Tubes . . . 
- Q will be specifically proportioned for industrial use. 
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q will have ample factors of safety for long life and econ- 
omy under the severe operating conditions met in 
industrial service. 

q will be of rugged mechanical design to meet the require- 
ments of industrial installation and operation. 
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AN Aesth enna en 


q will carry a full guarantee against defective materials 
and workmanship for 18 months after date of ship- 
ment, or 2000 hours effective life*, whichever occurs 
first, when operated under rated conditions, as against 

_ the 1000 hours effective life* rating, the common prac- 
tice in rating ordinary tubes. 
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“Federal recognizes that in many industrial life will be computed as the sum of the hours 
applications tubes will be operated with fila- with filament and plate power applied, and 
ment power only, for a considerable portion 20% of the hours with only filament power 


of the time. For this reason effective tube applied, 


"Federal flee se: MARL babel 


Newark 1, N. q i 
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ALL THE FEATURES of STANDARD INSTRUMENTS RETAINED 
Withstands submersion tests at 30 feet 


A screw-on bezel provides uniform pressure for hermeti- 
cally sealing the glass to the case. The gasket is pressed 
into every crevice around the edge of the glass and the 
top of the case, where the permanent seal is made. 


Tempered glass window and ceramic sealed terminals 
are used. 


The knurled screw type bezel permits servicing when 
necessary and resealing without replacing a single part 
or the use of special tools or equipment. 

Complete dehydration of the interior is readily 
accomplished by recognized temperature difference 


Write for circular 
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ELECTRICAL INSTRUMENT CO. 


method (the bezel loosely attached for the escape of all 
moisture, after which the bezel is tightened to make the 
permanent seal). Interior is completely dry at slightly 
above atmospheric pressure. 


These instruments comply with thermal shock, pres- 
sure and vibration tests. They also are resistant to 
corrosion. Instruments conform to S.C. No. 71-3159 
and A.W.S. C-39'2-1944 specifications. 


Furnished in 144", 244%” and 314” metal cases with 
ly” thick walls, in standard ranges. D.C. moving coil, 
A.C. moving iron and thermocouple types. 









BLUFFTON, OHIO 





CERAMIC DIELECTRIC TUBES 


for 3 
TEMPERATURE COMPENSATING 
| CAPACITORS 
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Stupakoff ceramic dielectric tubes have high dielectric 
strength, good power factor (less than 0.06%) and uni- 
form electrical characteristics. They are available in all 
temperature coefficients from +120 to —750 parts per 
million per degree Centigrade. These tubes are em- 
ployed in temperature compensating capacitors for 
eliminating frequency drift in RF circuits—also for by- 
pass, lead —through and blocking capacitors. 






TEMPERATURE COEFFICIENT 
PARTS PER MILLION PER °C 





Stupakoff manufactures a wide variety of ceramic 
dielectric materials. Inquiries are invited for Stupakoff 
ceramic dielectric tubes of the 3850 series used to pro- 
duce capacitors in accordance with J. A. N. specification 
C-20, and also for those having special electrical char- 
acteristics. Stupakoff is prepared to give prompt delivery 
in large quantities, of ceramic dielectric tubing in a 
complete range of sizes and coefficients. Your inquiries 
—whether for specialized or standard ceramic dielectric 
tubes—will receive prompt attention. 





PERCENT CHANGE /N CAPACITY 















+40 
TEMPERATURE °C. 


+60 +80 





TEMPERATURE COMPENSATION OBTAINED WITH 
VARIOUS TEMPERATURE COEFFICIENTS 
OF CAPACITY 





DIELECTRIC CONSTANT 
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’ ' 


i 
: 

> 
4 
5 
t 
f 
: 
+ 







-.3% : 
20 go 40 50 60 7 
TEMPERATURE ¢C. 










-#00 geo -600 -joo - 600 
TEMPERATURE COEFFICIENT OF CAPACITY - PARTS PER MILLION PER * TC. 





TYPICAL TEST CURVE OF A CONDENSER 
MADE FROM "3850 SERIES’ MATERIAL 











STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
Ceramics for the World of Elcetronies 
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Now in plant production 


SSTYRAMIC HT 


the new thermoplastic 
electronic engineers required 


Heavy in the scales of Victory, but light 
and efficient as an insulating material for 
air-borne electronic equipment .. . that’s 
Styramic HT! 

Now in plant production, Styramic HT 
was developed by Monsanto plastics research 
specifically to meet the need for a moldable 
plastic with peak insulating efficiency at 
super high frequencies plus high enough heat 
resistance to stand up under temperatures 
generated in electronic equipment. 

Styramic HT meets the need . . . with the 
best electrical properties ever attained by a 
rigid plastic, and with an ASTM heat dis- 
tortion point of 236°F. As a result, many insu- 
lating parts can now be designed for maxi- 


mum savings in precious weight and bulk. 

In addition to these record breaking prop- 
erties, Styramic HT offers other qualities 
important to the electronic engineer... 
making a combination entirely unique in 
the Plastics industry: 

¢ low water absorption 

e excellent dimensional stability 

e “self-extinguishing” (by ASTM tests for 
inflammability) 

e high heat-resistance without sacrifice of 
moldability; may be extruded or injected 
in standard machines 

e durability: exceptionally hard surface with 
Rockwell Hardness value of M103, excel- 
lent chemical resistance, and good mechan- 
ical strength 

e good color range, starting with clear, light 
yellow transparent 

Styramic HT is being produced today for 
high priority end uses only, in a plant just 
completed by the DPC and designed and 
operated by Monsanto’s Plastics Division 
at Springfield, Mass. 

For more information on Styramic HT 
for war or postwar applications, address: 
Monsanto CHEMICAL ComMPANY, Plastics 
Division, Springfield, Massachusetts. 
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Power factor, 1,000,000 cycles 0.0002 


CHECK LIST 
OF 
STYRAMIC 
FACTS 


*Moldability in extrusion machines is excellent. 


MONSANTO 


The broad and versatile Family of Monsanto Plastics includes: Lustron 

polystyrenes e Cerex heat resistant thermoplastics @ Vinyl acetals 

Nitron cellulose nitrates @ Fibestos cel'vlose acetates @ Resinox 

Phenolics @ Thalid for impression molding @ Resimene melamines. 

Forms in which they are supplied include: Sheets e Rods @ Tubes 

Molding Compounds @ Industrial Resins @ Coating Compounds 
Vuepak rigid, transparent packaging materials, 


PLASTICS 


SERVING INOUSTRY,..WHICH SERVES MANKIND 
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RELAYS THAT Cf, ON THE JOB! 


SIMPLE, DEPENDABLE, POSITIVE ACTION 


You can depend on silent Adlake plunger-type Relays to “make 









good” on every kind of equipment into which you design these 





modern, hermetically sealed mercury relays for timing, load and 






control circuits. May we co-operate with your designers by suggest- 






ing the type of Adlake Relays best adapted to your product? 











Adlake Relays have snap actionthat 
Stays “snappy.” The contact mech- 
anism is hermetically sealed in an 






_ The liquid metal mercury contact is 





instantaneous, positive in action, 
silent, chatter-free, and cannot burn, 
pit or stick. No other relays are as 
simple, rugged and dependable. 
Write for bulletin. 






armored glass or metal cylinder. 






No dirt, dust, or moisture can enter 





.. there is no danger of oxidation. 





Quick acting relays are avail- 
able with contact ratings up 
to 50 amperes A.C. with 
proportional D.C. ratings. 
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ENERGIZED — Coil C pulls aor ENERGIZED— Mercury now fills 


thimble T, is completely leveled off 






orifice O. Inert gas in thimble 













gradually escapes through ceramic 
plug CP—thus producing the ceramic plug CP determines length 
desired time delay. of time delay. 
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ELKHART, INDIANA NEW YORK - CHICAGO 





MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL 6 
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Censorship forbids telling you any 
more about the end use of the aluminum 
forging spotlighted above than that it’s 
for a secret device on big bombers. We 
tan say, though, that Scovill engineers, 
Working backwards from the finished 
piece, designed and produced a forging 
that saved material and machining costs 
ad helped retain in the finished piece 
the great; strength required for its 
particular function. 

_ Also under Government secrecy orders 
8the tiny, brass thumb switch lever for 


@ 








SCOVILL FORGING 


for dependability 
under difficult operating conditions 


a hush-hush telephone. Scovill forges 
two levers in one piece and saws them 
apart to keep strength high and costs 
low. ; 

Those and the other illustrated ex- 
amples of Scovill’s ingenious forging 
ability suggest that you, like more than 
3,000 satisfied Scovill customers, can 
save time, trouble and money by letting 
Scovill do your designing, die-making 
and forging. 

For further proof of Scovill’s ability 
to design the right forging for you and 


oA 


produce it from the right metal, fill in 
the coupon below and get the free book- 
let “Masters of Metal’’. 
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Scovill 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 
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tions checked. 





Welding and Blow Torches, etc. 
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Other applications. a 
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¢ send me a free copy of “Masters of Metal” booklet de- 
ung your facilities. [ am interested in the metal forgings 


alves, Torch Heads, Regulators, for compressed gas cyl- 
(-} Household Appli- 
(J Plumbing -Goods (valves, etc.) 

ent Parts (_] Aircraft Parts [(] Communications Equip- 
Parts (-) General Electrical Product Parts (] Fire Extin- 
Muhers () Cameras (}) Oil Burners [) Band Instruments 





Forgings Division 


(] Industrial Name 
Company 


Address ........ 


SCOVILL MANUFACTURING COMPANY 


18 Mill Street, Waterbury 91, Connecticut 







Gearmotors come complete in one “package”...ready for operation 


Check up on your motor drives. Recon- 
version problems put a premium on their 
efficiency and economy. 

Since the widespread use of gearmotors almost 
twenty years ago, performance records have 
proved them to be the most economical answer 
to drives which need speed reduction...and four 
out of every five drives do need speed reduction. 

The efficiency of gearmotors stems from two 
major savings: (1) reduced power losses...no 


belts, ropes, and pulleys, etc.; (2) longer life and 
reduced outage time...maintenances seldom 
more than oil changes, 

It’s important, too, that your drives are engi- 
neered from one responsible source. When you 
come to Westinghouse you get undivided re- 
sponsibility ...the motor and gears are built by 
one manufacturer. Call your Westinghouse 
office, or write Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Pa. —j-o7231 


© Westinghouse 
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HERE ARE 9 GOOD REASONS 
WHY YOU SHOULD INSTALL 
WESTINGHOUSE GEARMOTORS: 

































1, FEWER PARTS TO WEAR. 
© 2. BPT “TOUGH-HARD” GEARS 
AND PINIONS. 





3. USE ALL WESTINGHOUSE 
MOTOR TYPES. 


4. HIGH EFFICIENCY. 





5. POSITIVE LUBRICATION, 
6. EASY ACCESSIBILITY. 


7. IMPROVED FOUNDATION 
' STABILITY. 


8 MOTOR AND GEARS BUILT BY 
ONE MANUFACTURER. 


9. DESIGNED AND APPLIED TO 


Three types of W B G.M.A ANDARDS 
Gearmotors—Type A, f ~ os 


Type E furnish gear ratios 
1.22 to 58.3, available wi 
single-phase, polyphase and di- 
rect-current motors. 





Here are seven good reasons 
why you should install 


Westinghouse Speed Reducers 


* Antifriction bearings * Low power loss for high efficiency 
* Simple, positive lubrication * Rugged case—split construction 
* Heat-treated helical gearing for easy accessibility 


* Liberally proportioned gear cases ° Hob cutting assures high precision 
assure alignment of rotating parts gears 


Two major types of Westinghouse Speed Reducers, Type 
SH and Type DH, offer speed reduction ratios from 2.82 to 
70.5. Westinghouse also furnishes the motor to drive these 
units—for a complete installation. 


“Genito Sais need Soeed Reda 


WNE 1945 


NE a eR AAS RS AACA NMR AM GN ARSE NDAs 


4 
§ 
i 
Bt, 
aa 
4 
Bit 
5 
; 


illustrated are just a few examples of Cole 
Steel Equipment ‘‘know-how."' Our complete 
stamping—welding—plating—finishing—and : 
packing departments are at your command. 
Whatever your problem . . . instrument hous- 
ings, water-tight boxes, chassis . . . we're 
geared to design, fabricate, and finish to 


your exact specifications. 
* 


Send for our brochure 
“THE PLANT’BEHIND YOUR PLANT” 


STEEL EQUIPMENT COMPANY 


349 Broadway, New York 13, New York Factory: Brooklyn, New York 
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Romey is a good man to know. He’s the accumulated knowledge 
and skill of the men and women who make Rome Cable Products. 


Ever since the war started Romey has been constantly at work 
developing new insulating compounds and new products, and 
improving methods of making them. 


His wartime experience enables him to serve your future wire 
and cable needs even better than he’s served you in the past. 


Through his sales representatives ... or direct to Rome Cable 
headquarters, he’ll be glad to learn about your wire and cable 
problems, and he’ll do his best to help you as he’s helped so 
many others in various fields of the electrical industry. 


SALES OFFICES 


NEW YORK, N.Y. PITTSBURGH. PA. 
CHICAGO, ILL. WASHINGTON, D. C. 
BOSTON OFFICE PHILADELPHIA, PA. 
Marshfield Hills, Mass. LOS ANGELES, CALIF. 
CLEVELAND, OHIO DETROIT. MICH. 


See Your Telephone Directory 
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PLASTI 


t in this modern 2)4-acre plant 
. » - producing our cus- 
tomers’ plastic parts. 

We make no products of our own, nor do we con- 
template. making any. We have nothing to sell to 
jobbers or retailers; so we never compete with the 
manufacturers we serve. Custom molding is not a 
sideline with us . . . it is our only business. 

Every machine in our spacious tool room . . . every 
one of our scores of presses . . . every man in our organ- 
ization .. . has but one job—to produce molded plastic 
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¢ MOLDED PAR 


parts that will meet our customers’ most exacting re- 
quirements. And our success, for more than a quarter 
century, has been built on doing that job well. 

That, perhaps, is one of the most important 
reasons why CMPC’s list of customers reads like a 
bluebook of American industry . . . and why you, 
too, will find this a good place to come for your plas- 
tics parts. 

May we discuss your next plastics job with you, 
without obligation on your part? Just ask for a 
CMPC Development Engineer. 


CHICAGO 


MOLDED 


PRODUCTS 
elo) Tele) VN ile 


1024-60 N. Kolmar Ave. Chicago 51, Illinois 
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Johnny Gets a Gun 


and AMERICAN PHILLIPS SCREWS... 


Discard slow hand-driving on your 
screw assemblies. Arm your workers 
with American Phillips Screws... 
‘which fit onto the 4-winged bits of 
power-drivers as straight and firm as 
fixed bayonets. Then watch output 
soar, while costs, spoilage and rejects 
dive! For even unskilled workers can 
drive these  self-aligning American 
Phillips Screws with bullet-like speed 
and accuracy, straight to the mark, 
every time. No fumbling, no scarred 
work-surfaces, no crooked or broken 
screws. Time savings climb as high as 
50% over slotted screws. 

And here's another advantage over slotted 
screws: Where stress is a factor, the 
allowable load (in pounds per screw) 
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is far greater with Phillips. . . 24% 
greater, according to tests in one of the 
biggest bomber plants in this country. 

All these advantages sum up to one 
plain fact: For any screw-driving job, in 
small shop or large plant, American 
Phillips Screws cost least to use. And 
American adds extra savings by its in- 
dividual inspection of screw heads, 
threads, and points ... also by auto- 
matic weigh-count that assures full 
quantity in every order. Try American 
Phillips Screws on your own assemblies. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street — Detroit 2: 502 Stephenson Building 


AMERICAN 
PHILLIPS Z1ows 
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This 
TROUBLE PREVENTER 


keeps 
motors 
from 
overheating 
and burning 
our. 


Hi... you had motor burnouts? In all probability the answer is 
yes — yet these burnouts could have been avoided had the 
motors been equipped with built-in Klixon Motor Protectors. 
Supplied by the motor manufacturer as a built-in protector, 
Klixon Protectors guard motors from overheating and burning 
out. They take into account all of the variables that cause a motor 
to overheat and cut the motor “‘off’’ the line whenever the 
motor temperature reaches the danger point. Yet, they permit the 
motor to operate at maximum operating capacity without causing 
nuisance trip-outs. 


 Klixon Protectors (manual or automatic reset types) are available 


for A. C. motors all sizes; D. C. motors up to 30 volts. So when 
you buy motors, specify motors with Klixon built-in Protectors. 
They will prevent motor burnouts, reduce factory returns and 
cut costs of motor repairs and replacements. Write for bulletin 
PR 112. It gives the complete story. 


N MOTOR PROTECTORS 


Spencer Thermostat Company, Attleboro, Mass. 
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Here’s how it works 


CLICK! IT’S OFF! 
Should a motor become overheated and dan- 
gerously hot, the Klixon Protector snaps the 
power “oiff’’ preventing the motor from burn- 
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CLICK! IT’S ON! 
When the motor cools to safety, the Klixon 
Protector snaps the power “on” automatically 
if the automatic reset is specified .. . or when the 
reset button is pushed when manual type is 
specified. 
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MORAINE POROUS METAL 
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separation, diffusion, flow 
control, flame arresters. 


Whether the application is a household refrigerator or an Army 
tank, a fighter plane or a civilian automobile— precision parts are 
the heart of performance. 


But attaining precision is only half the story. The other half is 
maintaining it under operating conditions—and here Moraine 
Porous Metal filter elements have a lot to offer American industry. 
Designed into the application, this unique product of powder 
metallurgy uniformly filters out harmful particles down to .0005 inch 
—provides a tortuous flow passage that traps, impinges and stops 
dirt — safeguards close-fitting parts, polished surfaces and fine 
orifices against abrasion and clogging. 


If your products or processes involve a flowing medium that has 
contact with precision parts, you should investigate Moraine 
Porous Metal. Our engineers will work with you to determine 
the most efficient grade, size, shape. 


WAR BONDS SAVE LIVES 


MORAINE PRODUCTS >» or GENERAL MOTORS 


TUNE 1945 


DAYTON, OHIO 
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N the files at the Barnes plant is the spring 

history of almost every great mechanical 
contribution. Here is the story of the auto- 
motive valve spring, the aircraft engine valve 
spring, the typewriter spring, the refrigerator 
spring—and today, the helicopter spring, the 
radar spring, the bomb-sight spring. 


Blue prints and “specs” are the tangible 
record of these developments—but only in the 
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memories of Barnes craftsmen and engineersare 
the hours of experiment andresearch from which: 
grew the final, smoothly functioning springs. 


Responsibility that comes with long and close 
associations imposes an obligation to explore 
and develop the scope of spring performance— 
not only for present purposes—but for new 
milestones in mechanical progress—whateve 
they may be. 


WALLACE BARNES COMPANY 2rreroiesn reer was 
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DOLPH’s 10 RED INSULATOR 


me add ee a Tough, Glossy Film 
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llent hiding power 
Distinctive Color 
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Fast Air Drying 


and exterior use 


INlustration—Stator of Continental Electric Explosion-proof Motor 


“WET DIELECTRIC UNCHANGED AFTER 3500 HOURS OF HEAT-AGING AT 275°F.”’ 





Ye, *SYNTHITE #10 Red Insulator was ac- the test, and the varnish film was in good condition. 


ut | tually subjected to this severe test and passed it Applied by brush or spraying over prevarnished 
ch F vith “flying colors.” SYNTHITE #10 Red In- surfaces, SYNTHITE #10 Red Insulator affords 
# T slator was applied over two coats of clear baking maximum protection against chemical fumes, oil, 
ge § Vanish on a brass surface, and HEAT-AGED FOR water, acids and alkalies In fact, the chemical re- 
re $3500 HOURS AT. 275°F. After this period, the sistance of SYNTHITE #10 is so great that en- 
— fst specimens were immersed in distilled water gineering dey ..tments of various industries such as 
© I bor 24 hours. The wet dielectric strength of the paper mills, refineries, cement plants, copper mines, 
“ Jumish after this treatment did not vary mate- coal mines, quarries and steel mills, are using this 
fially from the wet dielectric determined before enamel for protection against chemical fumes. 


hui GD Canis precells MPANY 


tp 168 EMMETT STREET * NEWARK 5, N. J. 
U.S. Pat. Off. 
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COMBINATION 


THAT COUNTS IN 


Your car windshield illustrates our point 


Your windshield is transparent, of course. But ‘also note how it 
withstands year after year of difficult weather conditions with- 
out harm to its hard surface... how it wipes clean time and 
again without need for refinishing. Your windshield keeps its 
shape and size indefinitely, regardless of temperature or humid- 
ity changes. And it is a material of great precision, ground to 
flat parallel surfaces to provide maximum clarity of vision. 

Combinations of these, and many other characteristics of 
plate glass, make it ideal for both major and minor jobs in the 
production, selling and use of tomorrow’s “better things”. 

Modern glass can perform excitingly difficult tasks. L-O-F 
tempered glass—Tuf-flex—has surprising resistance to impact 
and thermal shock. Glass can be laminated—with metal, with 
plastics and with other types of glass. 

Glass offers you versatility—in color, weight, shape and 
type of finish. We’d welcome an opportunity to show you 
how glass can help you make better products for tomorrow. 


Libbey-Owens-F ord Glass Co., 5665 Nicholas Bldg., Toledo 3, O. 


LIBBEY- OWENS - FORD 


a Gneat Name in GLASS 


Here’s the combination that makes G 
one of the world’s most versatile materi 


CHEMICALLY, the most stable of all 
‘terials, except the noble metals. Won't 
oxidize or disintegrate, plus— 


DIMENSIONALLY STABLE. Coefficient di ® 
expansion extremely low. Keeps its shift 
plus— 


SURFACE, among the world’s hardest 


‘ smoothest. Nonporous, won’t absorb 


or moisture. More acid-resisting than 
structural material. Unusual resistant® 
abrasion. Weathering qualities uneqt 
plus— 


STRONG, tempered glass is stronger 
some metals. A square foot, 4” 
withstands pressure of 45 lbs. per sf 
and thermal shock of 466° F. Will} 


burn, plus— 


ELECTRICAL INSULATOR of outstandl 
strength. 2 


Destructible7 Wood — Metal — 
Glass. No material is indestructible. Howevet, 2 
ring unforeseen conditions, no material will fo@e 
a job in which it has been properly specified @ . 
engineered. When our application engineers # 
“Yes”, you can be sure about glass. 
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Paragon automatic electric controls 


go far toward eliminating the fallible 
human element. Simply preset a Paragon instrument to do what you want—then 
forget it. It automatically starts and stops machinery, pumps, industrial ovens, 
laboratory equipment, conveyors, heating plants, air conditioning systems, ven- 
tilators, and other operating equipment... . In fact, you may select a Paragon 
time switch, industrial timer, sequence timer or time delay relay to perform a whole 
host of ‘almost humdn”’ time control operations. 
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Pl accurate, rugged, modern 

designed and precision built by 
eer organization an ; 
since 1905. Write today for — 


OT 
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This nut uses its head. 


An Elastic Stop Nut carries its 
own insurance for a positive 
hold-down fastening — the 
elastic collar built into its head. 


Here’s how this device works: 


The tough but resilient elastic 
collar forms itself to the indi- 
vidual bolt threads, grips them 
so tightly that the nut won’t 
leosen up or back off even 
under the severest vibration. 


A HOLD-DOWN 


Forget about cotter pins, lock- 
washers or any other auxil- 
iaries when you use an Elastic 
Stop Nut. That means no 
chance of leaving off these 
extras as well as saving time 
in assembly and servicing. 


Once on, an Elastic Stop Nut 
stays on. And it can be used 
over and over again without 
losing the grip of its headpiece. 


Result: Economy in produc- 
tion and economy. in use. 





Elastic Stop Nuts have been. 
successfully used for hold-down 
bolts where security is vital, 
They give a positive fastening 
wherever there is vibration, im-— 
pact, shock, stress change. Let 
us send an application engineer 1 
to discuss the Elastic Stop Nut 
way of avoiding nut failures 
that may be a costly service 
item on your products, 


; 
TRADE MARK OF ee 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Union, New Jersey 
and Lincoln, Neb. 


Sales Office—1060 Broad St., Newark2, Nu. 


ELASTIC STOP NUT- 


Lock fast to make thin 
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Ready Now for Your Postwar Planning .. . 
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For Furnaces 








f/ 


MICROMOTORS 
DYNAMOTORS 
CONTROLLERS 
AND BLOWERS 


SURE, they’re busy today fight- 
ing tough battles. + But here’s 
something definite for post- ° 
war planning—they’re the 
same products that will come 
off the Redmond assembly 
lines after the war is over. * 
They’re products of 19 years of 
development, of specializa- 
tion, of continually improved 
production methods, of the 
thousand and one important 
details for which Redmond be- 
came a leader in competitive 
markets. + Take advantage of 
this experience in planning 
your postwar products. Write 
today for information. 











Shaded Pole AC Micromotors are built 
in sizes up to 1/25th hp. for continuous . 
duty, and light weight DC types up 
to 1/20th hp. 





COMPANY, Inc. 
OWOSSO, MICHIGAN, U. S. A. 


Composite view of 
Redmond pres m 
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Plastic Throat Parts for a BIG VOIC 


A voice strong enough to carry across miles of sea met these requirements is indicated by this ¢ ; 


and land ... and to be heard above the sounds of tion from a letter sent to us by Western Eleg 


battle ... urgent, time-saving words of command Company, makers of the amplifying system; 3 . | 
and direction. This was the voice needed by the “Your company was called upon to furni =n 
Navy to co-ordinate operations between landing of the required plastic parts. We feel that a 


craft, ships and shore. For the special equipment your help the program could not have been : . 


required to amplify the human voice for this need’ cess, and we would like to express our apprecis 

we molded the plastic horn throat, receiver, insert of your fine work and excellent cooperation 

and spacer parts shown on this page. We have collected information on our pls 
The job called for precise molding and incorpo- engineering, molding and assembly service . j 

ration of inserts. Tolerances had to be held most convenient form. If you are inte : i 


close to avoid affecting sound and tone quali- in obtaining product improvement thru] 


4 


. 


REG. U.S.PAT.OFF 


ties. Quick delivery was essential. How we tics, write for free Folder File EM 6. — 


* Advantages of these plastic molded parts include resistance @ 
vibration and corrosion. Exceptionally close tolerances @ 


PLASTIC MANUFACTURERS _ 


INCORPORATED 
STAMFORD, CONNECTICUT 
MOLD MAKING ¢ INJECTION & TRANSFER MOLDING © COMPLETE ASSEMBLY 
Representatives: DETROIT 2—805-06 New Center Bldg. ¢ LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal, 
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TRACING CLOTH 


j 


r moisture-proofing that makes PHOENIX Tracing Cloth 


resist damp hands and arms. It will even stand up to ten 


minutes immersion in water. That’s why it’s proof against 
moisture ghosts — the ghosts that haunt prints made from 
tracing cloths that show perspiration stains. 

Besides, PHOENIX is smudge ghost-proof. You can use 
harder pencils and still get solid, opaque lines. They'll smudge 
less. 

And erasure ghost-proof too. Erasing leaves less scars on 
PHOENIX. Redrawn pencil lines are smooth. Ink won't feather. 


For the full story and a sample, write on your letterhead to 
Keuffel & Esser Co., Hoboken, N. J. 


KEUFFEL & ESSER CO. 


EST, 1867 


Drafting, Reproduction, Surveying Equipment 
and Materials. Slide Rules. Measuring Tapes. 


* 


CHICAGO « NEW YORK «© HOBOKEN « DETROIT 
$T. LOUIS « SAN FRANCISCO « LOS ANGELES « MONTREAL 





Design that part in 


The metal that replaces forgings; 
cuts machining time up to 60 per cent 


Cast to conform closely to final shapes, ArmaSteel reduces the 
amount of metal to be removed, eliminating up to 60 per cent 
of machining time. In addition, ArmaSteel gives 10 to 50 per 
cent better machinability with a 20 to 100 per cent increase in 
the number of parts finished per tool grind. Experience in the 
production of a particular gun part resulted in nearly 15,000 
pieces being obtained per tool grind without the use of a coolant. 


Gun parts weighing less than a pound, and Diesel locomotive 
pistons weighing more than 50 pounds, have been cast success- 
fully with ArmaSteel. 


' To industries awaiting “Go Day” on civilian production we 
‘suggest keeping ArmaSteel’s war record in mind when setting 
up production programs. Parts can be made faster, better, 
cheaper with ArmaSteel castings. 


CAST FOR A . INDUSTRY 


ArmaStec! 


PROPERTIES... 


QUALITIES © 


Cast to conform closely to. 


final shapes. 
Excellent machinability. 


Hardenability comparable to ‘ 


5040-A steel. 


Ready response to tle 


hardening. 
Good fatigue life. 


Excellent bearing properties — 
(eliminates need for bush- 


ings in many applications). 
Polishes to mirror finish. 


Low co-efficient. of thermal 


expansion. 
High strength. 
Versatility. | 
Good corrosion-resistance. i 


First Things First 


BUY WAR BONDS , 


SAGINAW MALLEABLE IRON Division of GENERAL MOTORS 
SAGINAW, MICHIGAN Ree. UO 

Ww) 
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Write for your copy of the 
“HARVEL INSULATION 
DATA BOOK" and the 
MITCHELL-RAND “GUIDE 
BOOK" OF ELECTRICAL 
INSULATIONS. 


MITCHELL-RAND INSULATION COMPANY, INC. 


51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7,N.Y. 


1889 
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THE CORRECT ANSWER | 
TO YOUR RECTIFIER PROBLEM IS 


GE Balls Ultt Tale 


Selecting the rectifier best suited for a particular d-c application 
is not a decision that can be made on a “guess” basis. Construc- 
tion, basic materials, operating characteristics, weight, size, cost 
and life expectancy are all factors that should be considered. 

G.E. and only G.E. builds.the three types of low-voltage Selenium 

rectifiers most generally used—copper-oxide, selenium and - 
Tungar. All three are tops in quality and leaders in their field. To 
say that one type is better than another is as fatuous as saying a 
bomber is better than a fighter plane. Each performs best when 
doing the job for which it was specifically designed. 

When blueprints call for rectifiers choose the correct size and 
type from the G-E line. If you’re not sure of what is best for your 
need let G-E engineers help you. Years of experience qualify them 
to recommend the rectifier which will give you the most eco- 
nomical, most efficient and most reliable performance. Whether 
they recommend copper-oxide, selenium or Tungar you can be Hear the General Electric radio programs: “The 


G-E All Girl Orchestra” Sunday 10 p.m. EWT, 


sure their selection is impartial because G.E. offers all three. NBC. “The World Today” news every weekday 
; . ; ; ; 6:45 p.m, EWT, CBS. “The G-E House Party 
For more information write to Section A656-12, Appliance Monday through Friday 4:00 p.m. EWT, CBS. 


and Merchandise Dept., General Electric Co., Bridgeport, Conn. BUY WAR BONDS AND KEEP THEM 


GENERAL @ ELECTRIC 
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"SS Anaconda 


Here again-—- 


The E. T. Fraim Lock Company of Lancaster, 
Pa., has a world-wide reputation for the man- 
ufacture of high grade locks, built to unusually 
accurate specifications. When large-scale pro- 
duction of pin tumbler padlocks for the Armed 
Forces was undertaken recently, a review of 
design and materials became necessary. 

The component parts—pins, tumblers, 
springs, case, shackle, bolt, plug and keys—all 
could be produced readily and in adequate 


quantities .. . that is, all but the brass sleeve 
with its unusual shape. And there was a 
problem! 


Brass castings were being used, requiring 
machining all over for the intricate assembly. 
Lack of uniformity, coarse grain structure and 
surface roughness and irregularities left much 
to be desired. 

The solution was found in the Anaconda Ex- 
truded and Drawn Brass Shape illustrated 
above. Here was wrought metal, smooth of 


the answer was an Cadewadled Sheape 


surface and uniformly accurate in cross sec- 
tion. Sleeves could be “sliced” off long mill 
lengths—and the parts would fit drill jigs and 
milling fixtures without filing or fussing. Sev- 
eral operations, previously necessary, were 
entirely eliminated. Rejections were held to a 
minimum. And as in so many similar instances, 
the uniform grain structure and high rate of 
machinability of the extruded part made pos- 
sible faster, more accurate production, saving 
time and tools. 

Similar design or production problems may 
appear in your plant, anywhere from the 
drawing board to the assembly bench. If they 
do, remember that our Technical Department 
will be glad to work with you. 


45157 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


Extruded &-Bhawn Shape 





Evaporator and flume of Everdur * 
sheet-metal construction, carbon 
arc welded with Everdur rod. 


Condenser: Shell, tube sheets and > 


bolts are Everdur; Tubes are Ana- 


conda Arsenical Admiralty. 


Discharge Head, including flanges, 
made of Everdur sheet and plate, 


corbon arc welded. 


Distillate Boiler: All Everdur, > 
includirg supports and pipe 
connections. Carbon orc 


welded. 


Y 


Compression Type Distillation Unit Manufactured > 
by Cleaver-Brooks Co., Milwaukee, Wisc. 


SO THERE’S WATER TO DRINK FOR OUR FIGHTING MEN... 


This “seagoing waterworks” uses 
for ruggedness and dependability 


In amphibious operations, this Cleaver- 
Brooks Compression Type Distillation 
Unit is among the first items of equip- 
ment to be put ashore. From sea water or 
jungle swamp it will deliver up to 175 
gallons of distilled water an hour—pure 
water for drinking, cooking and other 
purposes. Little wonder that Everdur 


_ Metal is used so extensively and effec- 


tively for these important components. 
For Everdur* has established an out- 
standing record for service in waterworks 
and similar fields. It combines strength 
and corrosion resistance in economical 
lightweight, welded, sheet-metal con- 
struction. *Reg.U.S.Pat.Off. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
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“You know, Joe, Dad and I could 
sure use a paint like this in our plant 
after this mess is over” 


“A hand grenade with a beautiful finish? Yes, 
'American made hand grenades ARE beautifully 
finished with lacquer enamels to resist wear and 
corrosion. 


M&W’s paints, lacquers and enanjels are on hun- 
| dreds of war materials, from gas masks and bombs 
to airplanes. Each type of equipment has a different 
finish requirement and M & W has produced 


all of them to meet Government specifications. 


Although a bomb or a hand grenade can’t be called 
beautiful, a post-war refrigerator or automobile 
CAN! If you're thinking now about the finish 
of your post-war product, think M&W finishes. 
There are hundreds of them, designed to meet 
any requirement and to give your post-war product 
eye appeal. 


" atl APPERY o0veT 
— Re Fi ROD LS 


| MAAS & WALDSTEIN COMPANY, “EWI, N. J. 


’ PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
RANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. © 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
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HE'S HEADED FOR BIG THINGS 


IN THE ELECTRICAL WORLD 





lt Works Fine ... When 
The Wind Is Right 


This fantastic home freezing unit is our way of point- 
ing out that electric motor production must keep pace 
with increased appliance production when industry 
gets the go-ahead. If any manufacturers or dealers 
have had nightmares about resorting to windmill 
drives in anticipation of a motor shortage, Delco 
Products hereby relieves their fears: 
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Production of Delco motors for postwar appliances 
will be adequate to meet al] needs. Delco Products’ 
manufacturing facilities, grown large in the service 
of the appliance industry, will be further expanded 
to meet stepped-up demands. Plans are already com- 
pleted for additional floor space, new assembly lines 
and highly efficient material-handling equipment. 
Backed by Delco Products’ broad engineering experi- 
ence, Delco motors and hermetic uhits will provide 
quiet, dependable performance on leading makes of 
refrigeration equipment, washers, ironers, stokers, oil 
burners, air conditioners and other home products. 


Right now, though, our assignment continues to be 
the production of special aircraft motors and electrical 
equipment for the armed forces. Delco Products 
Division, General Motors Corporation, Dayton, Ohio. D 0 
PRODUCTS 
War Bonds Baw Fighting Dollars DAYTON, OHIO 
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from sand... 


TRAM NIE 


the new DOW CORNING 


SILICONE RUBBER. 


SHASTIC QUALIFIES EQUIPMENT 
WDER GRADE 1, CLASS 1 SPECS. 


Resistors coated with 
SLASTIC SC-75 operate 
successfully at 275°C. and 
lake the plunge from 275°C. 
into ice water nine succes- 
sve times. This seemingly 
impossible shock perform- 
mee permits resistors coated 
wih SILASTIC SC-75 to 
qualify under Grade 1, Class 
] Specifications. 


“Newsworthy” is the development by Dow Corning of yet another—and per- 
haps greater—contribution to the new-day efficiency and resourcefulness of 
American industry. SILASTIC* is the name of the product and silicone rubber 
is the achievement. 


SILASTIC covers a variety of elastic silicone products made by Dow Corning 
from sand, modified by chemicals drawn from brine, coal and oil. 


Being silicone rubber, SILASTIC exceeds in thermal stability the rubber we've 
known, whether natural or synthetic. SILASTIC retains complete flexibility— 
does not harden—in the temperature range—70°F. to 500°F. Its excellent 
dielectric properties—its arc, corona and oxidation resistance—assure dura- 
bility of wire insulation under hot, wet service conditions. 


For the immediate broad field of its usefulness, SILASTIC stocks are available 
for application by coating, extruding and molding. 


DOW CORNING CORPORATION ¢ MIDLAND, MICHIGAN 
ADDRESS ALL INQUIRIES TO BOX 592 *TRADE-MARK DOW CORNING CORPORATION 
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INEXPERIENCED WORKERS PACK DELIC 
INSTRUMENT FOR 7500-MiILE TRIP 


Unique Rubberized Fibrous Materials Offer Pre-Tailored) 


Protection for Fragile Products 


There is no other packaging, cushioning or 
space-filling material quite like Texlock* for pro- 
tecting delicate instruments against damage in 
transit. Regardless of distance, climatic changes 
or rough handling, it retains its resilience and will 
not become brittle, absorb moisture, bunch up or 
shift about. 


Extremely light in weight, yet tough, can be usea 
repeatedly, delivering new and returning war-dam- 
aged instruments or parts to the manufacturer. Nor- 
mal damage to outside container is not transmitted 
through Texlock to device it is designed to protect. 


Whatever your problem, this amazing new rub- 
berized material can be correctly designed and 
molded or die-cut to order — ready to receive any 
size, shape or weight article and fit into any case 
or container. ~ 

Our rubberized curled hair and synthetic 
bonded fiber products are serving in a host of 
ways in planes, tanks, ships, as well as for con- 
veying delicate parts all over the world right 
now. It is a successful material that can serve you 


dependably — today and tomorrow. 
*Trade Mark 


Sponge Rubber Products C 


104 Derby Place, Shelton, Conn. ° 


Plants in Derby and Shelton, Conn. 


Sales Offices: New York * Chicago * Washington ° Detroit 


WORLD’S LARGEST MANUFACTURERS OF CELLULAR RUBBER AND BONDED FIBRE PROE 
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Possibilities of the extrusion process surprise 


the uninitiated. Extrusions save on fabricat- 


ing labor. They often simplify a design, 


saving more weight and giving it greater 
use-value. 
Aluminum is employed most efficiently, 


being placed exactly where needed for utility 


Contrast this Alcoa extruded shape with the structural 
member you'd have to build up to do a comparable job. 


and strength. No excess metal for joining 
purposes. No rivets to add extra weight. 
Dies for the extrusion of aluminum are 
very reasonable in cost. Our engineers will 
gladly discuss the shapes you need and help 
you figure what you'll gain by going to Alcoa 
Aluminum extruded shapes. ALUMINUM 
Company or America, 2179 Gulf Building, 


Pittsburgh 19, Pennsylvania. 
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This new book includes complete engineering data 
applying to Westinghouse “industrial-duty” contacting 
devices already proved useful to communications and 
electronic engineers. 

It shows devices refined over many years to meet 
the rigid.demands of the engineer responsible for his 
plant’s performance— devices that will help gain 
acceptance for your equipment. 

A free copy of this fact-packed book is waiting for 
you at your nearest Westinghouse office. Ask for de- 
scriptive data SA-802. Westinghouse Electric Corpéra- 


‘tion, P..O. Box 868, Pittsburgh 30, Pa. ... J-94670 


Westin house 


PLANTS IN 25 CITIES . 


OFFICES EVERYWHERE 
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This informative collection of technical data is 
just one of many Westinghouse services developed 
_..one of many Westinghouse especially for those designers who must win 

: : 4 engineers’ approval for their product. 
contributions to progress in Here is a quick check list of some of the 
electronic and communications Westinghouse products described in this book... 
equipment design. he ca are, where to use them, what they 

0. 
Your nearest Westinghouse office will be glad 
to work with you in applying these products to 
your own designs, 


A QUICK CHECK LIST OF WESTINGHOUSE PRODUCTS IN THIS BOOK 


Indicating Lamps Timers 


Whether for racks, miniature panel-. 


boards and desks or for full size, 
erect switchboards, a Westinghouse 
indicating lamp—especially de- 
signed for the purpose—is avail- 
able. In round, rectangular and 


Standard electronic timers are ad- 
justable from .1 to 45 seconds. 
Mechanical timers or relays accu- 
rately driven by synchronous mo- 
tors are adjustable from 2 seconds 
to 50 minutes for industrial duty. 


large sizes, all are available in 
various colors and for 25 to 250 Contactors 
volts. The rectangular Minalite 


(illustrated) is readily visible from extreme angles. “De-ion” breakers used on 
Compact, attractive 3 many of these contactors, are 


recognized as a Westinghouse 
development of unusual sig- 
nificance to quickly and posi- 
tively extinguish arcs drawn 
between opening contacts. Ap- 
plications range from the 
smaller contactors to large oil 
circuit breakers. 


Pushbuttons and Control Switches 


Westinghouse heavy-duty 
pushbuttons permit §inter- 
changeability of pushbutton, 
rotary selector switch, and 
indicating lamp units provid- 
ing almost unlimited combi- , 
nations of functions. Control Protective Relays 
switches—Minatrol, Type W 3 
and auxiliary styles — are As segregated in this book, protective relays are 
widely accepted for their those which think and act for themselves. Included 
simplicity, ruggedness, adapt- are thermostatic flow switches (for liquids), and Te- 
ability and reliable opera- lays which may be adjusted to operate on varying 
e tion. Available with remov- degrees of overload, underload, overvoltage, under- 
le handles, crank arm, solenoids, stay-put or return- voltage, temperature and 
Neutral mechanisms in combination with variety pl sats a reverse current. 
‘contacts for all control circuits. ‘ i 4. % 


Thermostat Catalog .. . 
ioe. new Westinghouse cata- 
- ac log helpful in problems 
EQUIPMENT FOR THE Sa ieetikig tn Satoh of 
bs ; a ie oe he t. These thermostats 
 (% 2) Giic ot are also used in the 
| MMUNICATIONS INDUSTRY ME ewer applications by 
electronic engineers as 
time-delay relays. 
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Thousands of Fabricated Parts from Taylor’s Sheets, Rods, Tube . 


a One of several parts for an 
artificial leg, which is sawed, 
milled and drilled from a flat 
sheet of Phenol Fibre. 


& Hinge support blocks for 
the P-51 Mustang fighter planes’ 
elevator trim tabs were created 
and designed by Taylor en- 
gineers. | 


© Switch spacers, made from 

tubes of Phenol Fibre, 
quickly and accurately finished 
on a Taylor automatic screw 
machine, 


are 


From sheets, rods, and tubes of Phenol Fibre or Vuleaniond Fibre, Taylor 
makes thousands of different fabricated parts, turning them out by the 
millions and doing it quickly, accurately, and economically. 


Almost every one of these parts is specially designed for a special p 
and calls for a laminated plastic with special characteristics. 
common feature is light weight with great strength. In addition, tt 
have insulating, electrical, and dielectrical properties unequalled 0 
any other material. 


Having been in this business for more than fifty years, Taylor also has 
stock of standard tools for turning out such things as plain washers, an@ 
shoulder bushings, in so many different sizes that the chances are gow 
that the size you need is in stock and your fabricated part can thereiore 
be made more quickly and more inexpensively. 


Whatever your problem, our engineers will gladly tell you, withou 
obligation, exactly what Taylor Laminated Plastics can contribute to it 
solution. Write us today, sending sketch or blueprint. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE > VULCANIZED FIBRE - Sheets, Rods, Tubes, and Fabricated F 


NORRISTOWN, PENNSYLVANIA + OFFICES IN PRINCIPAL CITIES 


sf 


* PACIFIC COAST HEADQUARTERS: 5448S. SAN PEDROST., LOS ANGE 
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MEETS THESE REQUIREMENTS for electronic equipmen 


Light weight with sturdiness is necessary, whether the « 
is carried in a plane or by ground troops. - 






















Corrosion resistance provided by Alcoa Alur mi 
assures éaue on under beetle’ 





IMPROVES ALUMINUM’S NATUR 


Silver plating, for example, gives h 
tivity for high be currents € 






have been plated. 
Successful a on. ‘ 





— accomplished, 
ad strict adherence 






procurement say they will welcome the assistance of 

, other companies in boosting output of wartime elec- 

tronic equipment. 

Alcoa offers you basic information on plating alumi- 
num which will let you adapt the processes to your 


plant. If interested, write ALUMINUM CoMPANY OF 
_ AMERICA, 2179 Gulf Building, Pittsburgh 19, Pa. 


A LCOA ALUMINUM 
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Tn seal 





In use, Chromel heating elements very soon take on a coating of oxide or 
rust. This rust acts as a protective coating against progressive oxidation, because 

it is virtually air tight, and clings very tenaciously to the Chromel alloy. This 
is one of the good reasons why CHROMEL elements are so remarkably durable. 


Chromel is protected by its own rust. For full data, ask for Catalog M. 


RESISTIVITY @ 68°F 
WIRE RIBBON 
(C. M. Ft.) (Sq. M. Ft.) 


_Chromel-A . . . . . . 650 Ohms 510 Ohms 
Chromel-C . . . . . . 675 Ohms 530 Ohms 
Chromel-D . . . . . . 600 Ohms 471 Ohms 
J 231 Ohms 


*Used as the heating element in millions of appliances. 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHI 
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Porcelain users are doing remarkable 
things with this time-tested insulating 
material. Vastly improved moulding 
techniques plus carefully controlled 
baking make possible complex de- 
signs which adhere to rigid physical 
requirements. 


Here are a few pieces designed by. 
men who know what modern porce- 
lain insulation can do. By meeting the 
test now, porcelain shows itself ready 


and able to fit into your civilian pro- 
duction program. Any of the compa- 
nies listed below will gladly show you 
how to employ porcelain insulation 
efficiently and economically in elec- 
trical components and appliances. 
Write or phone today! . 


Sponsored by the following Members of 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 
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® Critical equipment designers, build- 
ers and users are insuring their assem- 
blies with Aerovox rating-plus capaci- 
tors. That Aerovox extra safety factor 
is widely recognized today. Service 
records speak for themselves. 


All Aerovox paper-capacitor voltage 
ratings are for standard temperature, 
pressure and humidity conditions, 


EROVOX 
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namely, 20° C., 30 inches of mercury 
(760 millimeters), and 50% relative 
humidity. ; 


Where Aerovox capacitors are in her- . 


metically-sealed cases, the only effect 
caused by changes in standard condi- 
tions will be in the external flash-over 
voltage occurring at lower voltages for 
conditions involving reduced pressure 
and increased humidity. The capacitor 
proper remains unaffected. 


@ Submit your capacitance problems. 
Literature on request. 






; ¥ 






MASS., U.S.A 
Y. - Cable: ‘ARLAB’ 





SALES OFFICES IN ALL Principat C 
In Canada: AEROVOX CANADA-LTD.. HAMILTON 





The maximum operating temperature 
for continuous operation at rated volt 
age is 65° C. ambient. If temperature is 
greater, operating voltage must be re 
duced. Derating data will be supplied# 
on request. 


Yes indeed, it will pay you to look 
into this matter of Aerovox rating-plus 
insurance. Remember, it costs no mor 
but it.can save you much expense 
trouble. 
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Instrument shown actual size. 


When desired, solder lugs can be fur- 
nished instead of the connecting studs shown. 


%%4.40 CONNECTING STUDS 
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The New Line of ROLLER-SMITH 1/2" Panel Instruments 


In all Principal Cities AIR AND OIL CIRCUIT BREAKERS «© ROTARY SWITCHES «+ RELAYS © PRECISION BALAN 





esign and development of this line of 1%” instru- 
ments were based -on rigid U.S. Army Air Force speci- 
fications. They are built to withstand extreme con- 
ditions of temperature, humidity, vibration and shock, 
and immersion tests have demonstrated their ability to 


withstand a hydrostatic pressure of 14.7 psi. 


Roller-Smith 1%” instruments are now available in 
d-c voltmeters, 1000 ohms per volt, in all practical 
ranges above 100 millivolts, and 100 ohms per volt in 
ranges from 50 to 100 millivolts; d-c ammeters in all 
practical ranges above 500 microamperes. For certain 
applications instruments can be supplied with ranges 


below those specified. Correspondence is invited. 








Car ey enter a STANDARD AND PRECISION ELECTRICAL INSTRUMENTS + AIRCRAFT INSTRUMENTS + SWITCHGEAR + 
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The operating efficiency and safety of 
outdoor electrical installations—power 
and communication lines, electric and 
street railway overhead systems, signal 
devices, substations, radio transmitter 
stations—all are dependent upon the 
strength and reliability of connectors, 
bolts, nuts and pole line hardware. For 
these are the parts subjected to high 
mechanical stresses and exposed to the 
corrosive actions of the elements! 

Duronze alloys high strength, corro- 
sion resistant silicon aluminum bronzes 
—are especially suited for severe outdoor 
service. Bolts made from Duronze V— 
(silicon bronze) wire by the cold head- 
ing and roll threading process average 
more than 100,000 p.s.i. and retain their 
origina] strength because they do not 
waste away from rust. 

Duronze III,—(silicon aluminum 
bronze) averages more than 90,000 p.s.i. 
in the annealed condition and is excellent 
for making nuts and screw machine parts 
of connectors and electrical hardware. 

Bridgeport engineering alloys can 
bring improvement to your products. 
Write today on company stationery for 
the “Duronze Manual.” This free book- 
let contains 80 pages of data, charts, and 
tables that will prove valuable to you. 


BRIDGEPORT BRASS - COMPANY 


we BRIDGEPORT 2, CONN. 
Established 1865 


Electrical Connector illustrated above was furnished through the courtesy f ; 


Jasper Blackburn Products Corporation. 


BRIDGEPORT BRASS 
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FOR “TROPICALIZED” 


.... Which means that STANDARD Sprague 
TM MUL Ue Pane Mad 
PROTECTION formerly obtainable only on 


Ca le 


All Sprague Koolohm Resistors are now sup- 
plied with glazed ceramic shells and a new type of end seal as 
standard construction. 


‘ These features provide maximum protection against the most 

WOUND With severe tropical humidity and corrosive conditions. Extensive 

CER A Ml C > tests in the laboratories of the armed forces and prime con- 

~ i tractors have proven the ability of the “KT” construction to 

INSULATED ls : “take it” under the most brutal air thermal shock, humidity, 
WIRE NY / and corrosive conditions. 

Type “KT” Koolohms correspond to characteristic “J” of 
resistor specification JAN-R-26. 

All previous catalog designations remain the same except 
for the addition of the letter “T” to the old type numbers to 
designate the new standard construction. 

Thus “T” is for ‘““Tropicalized”—and all Sprague Koolohms 
have it. One type of Koolohm, the standard type, does the 
job—under any climatic condition, anywhere in the world. 


SPRAGUE ELECTRIC CO., Resistor Division, North Adams, Mass. 


(Formerly Sprague Specialties Co.) 
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KOOLOHM RESISTORS 





PLASTIC PARTS WE'VE SPECIFIED 
ARE FROM GENERAL TAL aL eye (Ly 


INDUSTRIES 


YOU'LL be in good ¢ 
pany when you spe 
General Industries me 

ed plastic parts or 
torque electric drives, 

both. From one plan 
under one managemeni 
we supply both these 
products to the most — 

rigid specifications. 


you si SPECIFY BOTA 


FROM GENERAL INDUSTRIES 


LL In our molded plastics division, we have the 


know-how to do large or small jobs, simple or intricate, 
in any quantities. While we don’t attempt to design or 
redesign your parts, our skilled and co-operative team 
of engineers, mold makers and machine operators 


frequently make suggestions for better, faster or lower 
cost moldings that will meet or beat your specifications. 


Se You'll find similar ability in our small motors 


division. For years, we’ve built Smooth Power drives for 
: THE 
our own lines of recorders, record-changers and turn- 
tables, and for electric and electronic products of lead- 
ENERAL 


ing manufacturers. If one of our many standard motors 

or drive assemblies won’t meet your specifications, we'll NDUSTRIE 

design and build one that will, exactly. 
COMPANY 


So, if you’re specifying molded plastics 
or small motors, we’d like to work with ELYRIA 
° * . 7 
you. Definite commitments must wait 
_until the end of our military work is in 
sight, but a start now may help you get 
to the markets quicker with your 
postwar products. It will be appreciated 
if you will address the specific division 
. - - molded plastics or small motors. 
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ENGINEERING MANUAL 


SELENIUM RECTIFIERS 


ANSTEE 


Jhis new book is written especially to aid design engineers to 
better rectifier performance. It is probably the most complete 
and practical work on Selenium Rectifiers which has yet 
appeared. 

Are Selenium Rectifiers suited to your product? This book | 
gives you the answer — quickly, clearly, impartially. The 
principle and construction of Selenium Rectifiers are concisely 
explained. Efficiency, regulation, temperature range, voltage 
and current characieristics, ratings at elevated temperatures, 
intermittent operation, aging effects, surge voltage and currents 
are comprehensively discussed in text, tables, curves and charts. 

The Fansteel Rectifier Engineering Manual is a technical 


book, not a catalog, written by engineers for engineers. A copy 
will be sent you upon request. 


BRANCH OFFICES Ge PRINCEPAL CEEIES 


a Tee Corporation 


NORTH CHICAGO? - ILLINOIS > 


Lorps contribution to the remarkable 
success of “B-29” long range bombing is the Lord 
RS-40F Dynafocal Suspension. These assemblies 
harness over 8,000 horsepower from the four 
Wright Cyclone Engines powering the Army ‘‘B-29 
Super Fortress”. Essential to the operation of the 
“B-29”",, the RS-40F Dynafocal Assembly affords a 
resilient means of attaching the engine to the 
airframe, protecting the plane, precision instru- 
ments and other auxiliary equipment, as well as 
the crew, from the destructive and fatiguing forces 
of vibration. _ 


Designed and developed by Lord, the RS-40F 
Dynafocal Assembly incorporates the combined 
use of rubber, steel and dural forgings, and compo 
bronze bearings, all integrated to effect an efficient, 


SHEAR TYPE 


Gouded Kubler 


TUBE FORM PLATE FORM 


flexible suspension, to fulfill the rigid vibration 
control and load-carrying requirements. Only six 
sub-assemblies (RS-40F-SA) are required to attach 
a Wright Cyclone Power Plant and Propeller @ 
the airframe, thus meeting the aircrafters’ challenge 
of weight saving. 

Thousands of various Dynafocal Suspensions 
and other types of Lord Mountings are used in all 
American combat planes for vibration control and 
isolation on engines, instrument panels and count 
less instruments and auxiliary equipment. i 

The “know-how” developed in meeting thé 
critical problems involved in safeguarding the lives 
of our combat fliers will result in greater refinements 
of resilient mountings for the aircraft and other if 
dustries, and for scientific applications in the future. 


R 


mr taxes BONDED RUBBER Ya Séecax 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


‘Back the 7th 
War Loan 
Buy More Bonds 


_ 


Mounti! 


tors of Shear Type Bonded Rubber 
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Immediate 
Shipments! 





weer BEARINGS 


"For Better Machines and Appliances” 


For New Production 
Bearings and Parts for the Machines and 
Appliances of Tomorrow... with built-in 
lubrication, no oil holes or grooves, lasting 
operation and many other advantages. 


For Maintenance 
Bring your equipment up to top-notch 
efficiency—Sleeve, Flanged and Self- 
Aligning Bearings, also Thrust Washers 
and Bars of “Compo” Porous Bronze, in 
hundreds of sizes, are ready for immediate 
shipment. 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings: and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


* Main Office: Bound Brook, N. J. * 1255 Book Bldq., Detroit 26, Mich. * 1901 Santa Fe Ave., Los Angeles 2!, Cal. 
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INPUTS AND OUTPUTS 


® Electronic Laboratories has greatly increased 
the flexibility of power supply design and ver- 
satility of power conversion circuits, through 
special new developments during the war period. 
One of these, resulting from intensified research 
to meet military needs, is vibrator power equip- 
ment capable of delivering various voltages, 
currents and frequencies from a variety of input 
voltages. This naturally has vastly broadened 
the field for vibrator power conversion equip- 
ment. 

The typical circuit diagram shown above 
illustrates.a multiple input and output system. 
This power unit is designed to be operated from 
either 12, 24, or 32 volts from storage batteries, 
or 110 volt DC or AC power lines. Various out- 
puts are available to supply the high voltage 
plate current required for the grid, and the AC 
voltages suitable for operation of the filaments. 
In addition, a source of alternating current 
power for the operation of the automatic tuning 
system which is incorporated in this unit, has 
been provided. There is a current division sys- 
tem associated with the contacts of the vibrators. 
and the circuit is so designed that the phase 
displacement provides equivalent performance 
of a two-phase rectifier system, assuring low 


IN VIBRATOR POWER SUPPLIES — 


hum level with a minimum amount of filter. 
During the war period, €:Z has designed many 
other similar units having a multiplicity of input 
and output voltages. In addition to DC sources, 
in many cases, AC sources of any frequency 
between 18 and 180 cycles have been made avail- 
able to meet specific engineering problems, 
The requirements for power equipment reach 
into many fields as war born inventions are 
applied to postwar needs. €:£ Vibrator Power 
Supplies will have wide application because they 
are the most economical, efficient and versatile 
means of solving the many power supply prob- 
lems that will arise. Electronic engineers will 
soon be at your service to help meet the power 
requirements presented by postwar industry. 


E-Z STANDARD POWER SUPPLY 
MODEL 1200 


This E.L unit isa typical Vibrator Power Supply with multiple 
inputs and outputs and was designed for transmitter and 
receiver use. Inputs> 12 volts DC, 24 volts DC, 32 volts be, 
110 volts DC and 110 volts AC, 50-60 cycles; Outputs: 600 volt® 
DC at 150-250 MA; 300 volts.DC at 75-150 MA; 6-8 or 10 volts 
DC at 1 amp.; and 110 volts AC (50-60 cycles) at 75 watts- 


Dimensions: 26-1/16" x 15" x 13-9/16." Weight: 160 pounds. 
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'1,000-MILE MISSION—safety dependent on recog 
nition by friends and identification of foes. Courage 
id prayer, skill and a crystal, have brought him 
ack — a crystal that controls communication 
Between our units by means of pre-arranged wave- «4 
Iengths. And protecting this crystal from moist Wha 
galt air, preventing its clouding or “erazing’ — . ~¥% 
guarding, too, the sensitive metal contacts from % 
osion — is a tiny black holder molded from 
BAKELITE phenolic material BM-7156. 
'The U. S. Signal Corps found that BAKELITE 
BM-7156 offered far more resistance to moisture 
permeation than other molding compounds for this 
] application. Designers and product engineers, 
ews. will find BM-7156 outstandingly -service- 

e for instrument housings atid covers, where- 
ever delicate electrical conductors must be kept 
corrosion-free. Besides moisture resistance, 
BAKELITE BM-7156 provides lightness in weight, 
chemical resistance, dimensional stability, and 
good electrical qualities. 

Write for copy of Booklet 6, “A Simplified 
Guide to BAKELITE and VINYLITE Plastics.” It 
describes and illustrates the great variety of 
plastics and resinous products offered by Bakelite 
Corporation for the solution of diversified product / 


design problems. 


TRADE Buin 


BAKELITE CORPORATION 

Unit of Union Carbide and Carbon Corporatio 
aa : 

, 80 East 42ND Street, New York 17, N, Y¥. 
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URKE for 54 years a builder of motors 
and generators in a wide range of 
types and sizes has the specialized expe-; 
rience to combine these units in M-G Sets 
to meet any current demand to 1000 K.W. 
In addition to a standard line of M-G 
Sets both Synchronous and Induction motor 
driven, Burke also builds special combina- 
tions of A.C. to A.C.; D.C. to A.C.; or D.C. 
to D.C. Motor Generator Sets. 

As each motor, generator application 
caries to meet individual sets of conditions 
it is good business to consult a specialist. 
Send your M-G problem to Burke. 
BURKE ELECTRIC COMPANY 


356 West 12 St. 
ERIE, PENNSYLVANIA 
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Burke 180 Cycle 
50 K.V.A.; A.C. to A.C. 
M-G Set 


wes: K.W. Motor Generator Set. 1200 R.P.M. 


oe ~ Space pape Deivene ' 
BURKE PIONEERED THE HIGH CYCLE M-G SET raat 


to furnish high frequency power with exceptionally good 

voltage characteristics for driving high speed tools. These 

sets are standardized in 6.25; 12.5; 25; 40; 50; 62.5; 75 

and 93.8 K.V.A. Larger sizes built to special order. 
Write for booklet No. 400. 
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For many years, th@ 
of Chicago has specified © ten 
tacts for their split phase motors. These special 
Shapes are made with the utmost accuracy 
for assembly in precision-built motors which 
range from 1/6 H.P. down to 1/2000 H.P. 


Callite’s quarter-century of metallurgical spe- 


cialization is applied to a wide range of © 


Gallite 

















A 1/20 H.P. constant speed, 
continuous duty Bodine motor 
drives the bellows of the 
Mullikin Portable Lung. A 
centrifugal cut-out mechanism, 
containing Callite Tungsten 


winding when the motor 
approaches running speed. 





tacts. Our engineers work closely with de- 






and manufacturers. We are often able 





amend materials to improve product 





perfe e or offer time and money-saving 


suggestions. Consult us on designs or re- 





designing. Callite Tungsten Corporation, 


547 Thirty-ninth St., Union City, N, J.Branch 


Stondard and special shapes In tungsten, 
molybdenum, silver, platinum, palladium 
and alloys of these metals; also Callifiex 
Thermostatic Bi-Metals. Send for bulletins. 





Contacts, disconnects the starting 







POLLAK MANUFACTURING COMPANY 


Arlington, New Jersey 


DEVELOPING + DESIGNING + MACHINE WORK ~- SPINNING 
GAS AND RESISTANCE WELDING + STAMPING «+ ELECTRICAL WORK 
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Distributed by 
INSULATION MANUFACTURERS INSULATION & WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 


Manufactured by 


THE P. D. GEORGE COMPANY, ST. LOUIS, U. S. A. 
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The new SO HP 
Cc. S. M. Mil- 
woukee ex- 
pressly design- 
ed for Negative 
Angle Milling. 


Vf scr tools were one of the chief reasons why 
ica was able to arm. our nation and our allies so 


quickly. Their accuracy enabled us to do it so efficiently . . . 
to produce armament of such exceptionally high quality. 


Milling machines, as produced by Kearney and Trecker, are 
a good example. Their superior performance in meeting high 
production milling requirements has won for them world-wide 
recognition for precision and rigidity. 


Kearney and Trecker, like other leading machine tool manufac- 
turers, have found that Johnson Sleeve Type Bearings give them 
the performance arid the bearing life that makes high produc- 
tion records possible. Manufacturers of all types of equipment, 
looking for an understanding and dependable source of supply 
for bearings will do well to consult with Johnson Bronze. Our 
advice and assistance is offered without obligation. ; 


JOHNSON BRONZE CO. 
570 $. MILL ST. - NEW CASTLE, PA. 


BRANCHES IN 
18 INDUSTRIAL 
tbe ace 
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and Burndy adds 20% to the strength of cast electrical CONNECTORS 


Ri its leadership in 
connector development, Burndy now 
supplies cast electrical connectors 
made from Burndy alloy #113L... 
a new high-copper alloy containing 
*Lithium. This important addition 
of Lithium, in correct amount, pro- 
vides denser, finer grained castings 

. with tensile strength increased 
20%, elongation increased about 
20%, and coefficient of friction 
materially reduced. 

Thus today, Burndy cast electrical 
connectors provide an even greater 
margin of superiority than in the 
past. Far stronger and tougher, they 
can be installed with greater applied 
pressure, and are more readily con- 
formable to the conductor . . . aseur- 
ing a tight, durable, full-contact-area 
connection. 

For complete information en these 
or any other type of electrical con- 
nectors, write connector headquar- 
ters . . . Burndy Engineering Co., 
Inc., 107-G Bruckner Boulevard, New 
York 54, N. Y. 


fn Conoda: Canedian Line Moteriots, Limited, Terente 13 
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with ALCOA impact extrusions 


One wallop of the impact extrusion press, and see 
t what you have—a “shell” four inches tall—that 
* part with ears attached—or the giant cylinder. 
Here’s high speed, low cost production at its best. 
Millions like the little fellow have been produced 

by Alcoa for such uses as radio condenser cans 
and blood transfusion set containers. But war’s 
demands for more output with less labor early 


recognized the potentials of the process. Alcoa 


ALCOA avuminun * 
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answered with parts like these. 

Only aluminum gives you so much to start with— 
parts so quickly brought to finished form. Only 
aluminum offers you the combination of lightness, 
resistance to corrosion, workability and fine appear- 
ance. Alcoa has the know-how to help you use 
aluminum and the impact extrusion process to best 
advantage. ALUMINUM CoMPANY OF AMERICA, 2179 
Gulf Building, Pittsburgh 19, Pennsylvania. 
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STABILIZE VARYING LINE VOLTAGES TO + 14% 
STABILIZE WITHIN 2 CYCLES 


STABILIZE VOLTAGES FROM 95 TO 130 VOLTS OR 190 TO 
266 VOLTS 


ARE FULLY AUTOMATIC IN OPERATION 


SIMPLY CONNECT THEM... AND THEY'LL TAKE CARE 
OF THEMSELVES 
ENDBELL 

By controlling varying input voltage to +14%, Raytheon 
Voltage Stabilizers improve the performance and assure re- 
liable operation of a wide variety of electrical equipment 
where close voltage regulation is a must for accurate operation. 
Entirely automatic in operation, they require no maintenance 
once installed. Raytheon Voltage Stabilizers are available in 
three styles, as illustrated, and many models to meet prac- 
tically every installation requirement, They can be built into 
‘new equipment or incorporated in products already in use. 


Write for Bulletin DL48-537. It gives the complete story. uv na a 


Tune in the Raytheon radio program: “MEET YOUR NAVY,” every Saturday night on the Bive Network. Consult your local newspaper i Sk. for time and steli® 


The coveted Army-Navy “E,” for 
a ie N Excellence in the manufacture of 
; wor equipment and tubes, fies 


, = MANUFACTURING COMPANY over all four Raytheon Plants © 
-— t Dis where over 16,000 men and wom-. 


at 


>)W STREET, WALTHAM, MASS en are producing for VICTORY. 


e electronic equipment: receiving, transmitting and hearing aid tuhes; transformers; and voltage stab 
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Design Engineers 
Are Challenged 
By Today’s Conditions 


Those who have the responsibility of designing 
and engineering postwar products are really in a 
spot, or, perhaps, it might be said that they are on 
the spot. 


They are caught in the middle and squeezed from 
both sides, today. The ability of product makers to 
successfully emerge from this position will depend 
upon the resurgence of the older engineers, with 
their cumulative experience, and the yen of the 
younger ones to translate their theories into accom- 
plishment. The ultimate competitive position of 
companies, new and old, may very well be deter- 
mined in the crucial years ahead. It is a challenge 
and an opportunity. 


On the one hand, there is a government continu- 
ing to administer a program of controls and restric- 
tions for an inde4nite period. On the other hand 
there are the increasing costs of materials and labor. 
As if these were not enough, there exists the ever- 
present competitive force asserting itself which pre- 
cipitates pressure from the sales personnel. 


What are designing engineers to do, given such a 
set of conditions? 


First, if they are smart, they will persevere in the 
blueprinting of a good product the quality of which 
will be no less than the demands of the market to be 
sold. Next, they will exhaustively search out those 
materials, metals, parts and equipment . . . com- 
ponents . . . which will either bring or keep prod- 
ucts up to date, perhaps place them a notch ahead 
of contemporaries. Engineers will study all the 
new developments and applications of wartime 
products, as the veil of secrecy progressively lifts, to 








ascertain any application possibilities which could 
be plus factors for new or redesigned products. 


Then there will devolve upon the designers and ~ 
engineers the responsibility of close collaboration 
with the production personnel, to check and double 
check what the cost factors will be once the new 
product is put into production. This really is the 
crux of postwar product planning because of the 
enonomics which prevail today. All costs are higher 
now than before industry went to work for Uncle 
Sam. All materials and components which are de- 
signed into the finished product have increased. 
Labor rates are not at prewar levels and definitely 
will not revert to them. Selling costs will likewise 
be higher. The apparent policy of the administra- 
tion is to try. to hold prices to the level of three 
years ago while maintaining high labor rates, which 
is an incongruous thing especially when production 
is arbitrarily controlled. 


These are the conditions with which the engi- 
neers and designers must contend in their product 
development, while we are going through the re- 
conversion stage. “Specs” will have to be watched 
sharply. All possible economies must be effected 
in specifying materials, parts and processes. The 
spread between base costs and selling prices will 
allow for little latitude. Management, therefore, 
will expect engineers and designers to ‘make it pos- 
sible for manufacturers to maintain product quality 
and performance while rigidly controlling costs. 
These same engineers and designers, who made 
such substantial contributions to the successful 
prosecution of a mechanical and electrical war, will 
meet the challenge. 
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Tropical Moisture and Fungi May 
Sabotage Electrical Circuits 


* We at home must lick this enemy which breaks down our 
equipment and handicaps the military effort in the Pacific. 
Types of fungi and how the problem is being attacked. 


66 HIS is serious,” began a letter addressed to 
manufacturers of Signal Corps equipment 
and bearing the signatures of two major- 

generals of the United States Army. The letter said 
that extreme weather and combat conditions of this 
war, moisture and fungus growth were shortening the 
life of Signal Corps equipment at a startling rate ; even 
to the point, in some instances, of completely destroying 
its usefulness in a period of days. Manufacturers were 
requested to take the initiative in remedying this con- 
dition. 

‘ Reports from our troops operating in the tropics 

stated that moisture and fungus growth had caused 

Signal Corps ground equipment to break down after as 


‘little as six hours use and had caused fifty per cent of 


some ground signal equipment to fail within thirty days 
in several theaters of operation. 

Nor was the Signal Corps alone in this experience. 
The Army Air Forces suffered heart-rending losses of 
invaluable materiel when it first went into the Pacific 
area. The Ordnance Department found that ignition 
circuits atid gasket materials in vehicles and motorized 
equipment, gunsights and optical equipment, were af- 


fected by moisture and fungi. Land mines, buried in 


the soil, were subject to damage from these causes. 
The Quartermaster Corps discovered that tentage, 
clothing, shoes and all fabrics were susceptible to rapid 
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deterioration by these insidious agencies. 

All this was in the earlier days. All is not yet ro 
but the manufacturers have answered the call and 
battle against tropical moisture and fungi is 
won, This is an account of what is happening in 
case of electrical equipment. 

In the first place, it is fundamentally important 
all realize that the enemies are two—moisture aii 
fungus—and that moisture is named first in the part 
nership. Every schoolboy dabbling in electrical avoce § | 
tions knows that moisture and electrical circuits aft 
incompatible with one another, Our electrical tech 
nology has matured in a temperate climate where tem 
peratures and humidities are commonly endurable alike 
by human beings and electrical circuits. We do not 
need to fear deposition of moisture upon our radio ses 
or even upon the distributors or coils of our autome 
biles. It simply does not become that humid in ow 
country. Just why the trouble had not become aculé 
when American radio and electrical equipment, prewat, 
was sold and used in tropical countries must for 
moment remain unanswered. The hard, brutal fact # 
that we sent our troops into tropical regions with equip- 
ment which simply couldn’t remain operative whet 
films of moisture condensed on all cool surfaces. 

The adverse effects of moisture upon electrical 
cuits are well understood. The concomitant appe@r 
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ance of vari-colored growths of mold, mildew or fungus 
was something not previously experienced and not even 
yet thoroughly understood. It has been easy, there- 
fore, to overlook the moisture and to concentrate upon 
these new enemies—the fungi. Yet it is by no means 
certain that they are the real culprits. It could be that 
the real culprit is still our oid acquaintance, moisture, 
aided and abetted by trillions of microscopic fungus 
allies, but still just—H,O. The fungi deteriorate the 
braids on wires, corrode metals, etch glass, and do 
funny things to many other substances, but it is very 


Chassis of a radio receiver showing effects of mois- 
ture and fungus on untreated equipment. 












tt- 

ca § Two capacitors, one enclosed and treated with fungi- 

are cide, the other untreated. 

ch- 

m- ; 

‘ke dificult to find a case where actual electrical break- 

not 4 Wn in the tropics is attributable to anything else than 

ts the presence of moisture. A fungus growth collects and 

»- | “lds water like a blotter; in certain locations, as in 

ur § ' Plate conderiser, it may reduce clearances and induce 

ute voltage breakdown; but the agency actually doing the 

af, injury is moisture. 

the | [his should not be overlooked. Moisture and fungi, 

- is the greater devil is moisture. Just how much 

ip Mater no one can yet say. Fungi do bring about 

ven @ “etioration of insulating materials. But equipment 
does not break down because a cotton braid on a wire 

js- |S 4ecomposed while rubber or extruded plastic insula- 





ton remains intact underneath. Voltage may flash 
“toss when a film of fungus growth appears upon a 
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““Tropicalization is the treatment of equipment 
with a protective fungicidal, moisture-resistant 
coating, and/or the redesign of components or 
substitution of materials to reduce or eliminate the 
effects of moisture and fungus on the operation 
of the equipment.”—U. S. Signal Corps. 





piece of laminated insulation between terminal posts, 
but who can say how much the failure was caused by 
deterioration of the insulation and how much by a 
leakage path of moisture along the surface? 

Still, we are justified in taking a look at these tiny 
little accomplices of trouble. _They are mysterious, 
picturesque, vastly numerous, infinitely variable, and 
under a microscope they may be positively beautiful. 
All of this makes them interesting. While remember- 
ing that moisture probably constitutes the ultimate 
problem, let us look into some of the available facts 
about the fungi. They are microscopic organisms classi- 
fied as low orders of plant life, distinguished by the 
absence of the green chemical chlorophyll and by their 
propagation through spores instead of seeds. They are 
biologically related to the molds, mildews, rusts and 
smuts found as parasites on various forms of vege- 
table life. Their very small dimensions, the vast vari- 
ety in which they occur and the fact that they are much 
less active, or even dormant, in the temperate zones, 
have prevented a thorough understanding of these pests. 
Not only are the tiny organisms almost countless in 
numbers but they differ greatly in characteristics. 
Each family has its own preferences as to the kinds of 
material it prefers for diet. They differ in appearance 


Fungus growth on telephone equipment—at relay ter- 
minals, circled, and on coil. 














The scale of a milliammeter obliterated by fungus 
growth, 


under the microscope in color and form. They are 
capable of changing their own characteristics in a proc- 
ess of adaptation, a biological phenomenon well rec- 
ognized in animals and plants whereby an organism 
adapts itself through physical change better to continue 
its existence in unfavorable environments. Adaptation 
gave the camel an internal supply of water to carry it 
through days of travel over dry deserts. It gives cer- 
tain of these tropical fungi the ability to resist deleteri- 
ous and even poisonous substances which may have been 
introduced for the specific purpose of preventing their 
growth. Adaptation on the part of fungi to resist 
poisonous fungicides may require months and not much 
is known about the subject. It is merely one more of 
the factors that make this a most complicated problem. 

It is estimated that there are at least 100,000 species. 
The spores are probably carried to all parts of the 
world but they mature only when temperature and 
humidity conditions are favorable. In general, tem- 
peratures above 70° F and relative humidities of at 
least 85 per cent are necessary before there can be 
extensive growth of these micro-organisms. This has 
meant that with few exceptions they become nuisances 
only in the humid tropics. One of the common excep- 
tions is the green mold which occurs on bread in damp 
* summer weather, a manifestation well known to all of 
us in this climate. This is closely related to one of 
the fungi capable of causing damage to electrical in- 
sulation in tropical regions. 

Destruction of electrical insulation may be caused 
by these tiny organisms in one or more of several ways. 
The simplest is that the fungus growth or colony acts 
like a blotter, collecting and holding moisture which in 
itself may cause deterioration of the material. A second 
method is that the fungi may actually feed upon the 
surface of the host upon which they lodge. Their de- 
structive capabilities through this method are numer- 
ous and surprising. In general, they feed more readily 
upon insulation of organic origin such as seme var- 
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nishes, waxes, certain oils and lacquers, paper, textiles 
glue, leather, silk, cork and various compounds of ’ 
including some of the plastics. 

Another method of decomposition of which ft 
tiny pests are capable is complex chemical action whi 
results through the agency of enzymes in the production 
of acids which in turn may deteriorate various elé 
trical materials including metals. Action upon metals 
in this way requires long periods to bring about seriggs 
damage, the results being in the form of surface cm 






ing. Glass deterioration is probably due to moi 
held by fungus growing on dust particles. This 
ing on glass may become serious in optical instruments, 

A fungus family with branches growing profusely in 
all parts of the world is Aspergillus. One of its mem 
bers, Aspergillus niger, is especially active in feeding 
upon certain of the materials previously mentioned 
when they are sent into the tropical regions and exposed 
without adequate protection. Its name refers to the 
black heads of the growth which become visible under 
the microscope. 

Humanity is indebted to a certain member of the 
Penicillium family for the source of penicillin, the new 
wonder drug that has come to mean so much to our 
wounded men in this war. However, other members 
of this remarkable family are not above feeding raven 
ously on textiles and other materials containing pro 
teins including canvas, leather and paper. 


Chaetomium globosum is known as the “cotton 





Moisture and fungus attack a connector with deteriore 
tion of insulation and corrosion of metal. 





eater.” It is actually a destroyer of cellulose in ay 
form and is characterized by a tough enclosure around 
the spores which furnish a certain degree of protectiom 
making this species more difficult of eradication. 

Trichoderma is a fourth family extensively repit 
sented among the enemies of electrical insulating matt 
rials. These four—Aspergillus, Penicillium, Chae 
mium globosum and Trichoderma—are commonly # 
as test cultures in laboratory investigations. 
dentally, the lacy patterns some of these growths a 
under the microscope are notably delicate and beaut 
with contrasting tints of color adding to the rema 
intricacy of form. 

Other families which have been identified as culls 
are Rhizopus and Monila crassa, the latter beimg® 
fastidious destroyer that produces etching of 
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(left) Test pieces of insulated wire subjected to action of trichoderma lignorum respectively and penicillium (right) 


a wal 
i aaa 


after both samples were covered with an experimental fungicide. (right) A square piece of filter paper wetted 
with fungicide solution and then air-dried inhibits fungus growth for a distance beyond its edges. 


through the complicated chain of actions previously de- 
scribed; Metarrhizium which seems to like military 
fabrics; and Stachybotrys which imparts a_ blackish 
color to the surface it inhabits. 

The pure. cellulose acetates are affected to only a 
slight degree and nylon practically not at all. Polythene 
is said to be fungus-resistant. There are indications 
that the silicones do not promote the growth of fungi 
and, of course, glass is safe if clean and free of dust. 
Ordinary rubber apparently is not seriously affected, 
nor is some neoprene, but certain synthetic rubbers 
may be. Rubber and other materials, however, may be 
degraded through the action of acids developed by 
fungi in decomposition. In general, organic materials 
are more likely to be susceptible, although this is not an 
absolute rule. 

Reactions to the first-reported experiences with mili- 


Fungus growing on waterproofing paper in which 


_ electrical apparatus was packed (magnified 24% times). 









tary equipment in the tropics early in 1940 and 1941 
were channelled through the military organizations 
chiefly concerned and to industry supplying equipment 
found to be affected. The Signal Corps of the United 
States Army was naturally greatly concerned with the 
effects upon electrical equipment and organized a re- 
search project at Fort Monmouth. The Army Air 
Forces started an organized program at Wright Field 
to study this subject and to develop means for combat- 
ing this microscopic enemy. As the agency authorized 
to do scientific research for all branches of the military 
services, the National Defense Research Committee 
undertook extensive studies of tropical deterioration. 

Meanwhile, various projects had been instituted by 
industry. A Committee on Effect of Fungi on Military 
Equipment, sponsored by the War Engineering Board 
of the Society of Automotive Engineers, with two sub- 
committees—one on electrical equipment, headed by 
Dr. A. C. Titus of General Electric’s Schenectady 
Works Laboratory, and the other on gasket materials, 
in charge of Dr. C. C. Vogt of the Armstrong Cork 
Company—was formed. The General Electric Com- 
pany has set up a fungus “farm” at its Schenectady 
Works Laboratory where cultures of the various kinds 
of fungi are prepared and studied. Here also scientists 
are experimenting with fungicides, of which more will 
be said later in this article. Other industrial organiza- 
tions interested in this field and which are cooperating 
in aggressive efforts to develop more basic knowledge 
and better means of combating the evil include—Bell 
Telephone Laboratories where the work is headed by 
Dr. Karl Compton, Westinghouse Electric Corporation, 
Federal Telephone and Radio Corporation, The Insl-X 
Conipany, Inc., Maas & Waldstein Co., Synthane Elec- 
tric Company, Irvington Varnish & Insulator Company, 
E. I. du Pont de Nemours, Belmont Radio Corporation, 
and General Cable Corporation. 

The United States Army Signal Corps in 1944 pro- 
duced a specification, No. 71-2202-A, “Moisture and 
Fungus-Resistant Treatment of Signal Corps Ground 
Signal Equipment,” contemplating the use of a liquid 
coating material which should conform to stated require- 
ments. This has since been superseded by Proposed 


(Continued on page 184) 
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Applying Some Basic Principles 
to Product Design 


* A clear concept of objectives and a business-like and orderly plan for 
proceeding. toward them, through successive steps, are necessary in the 
planning, development and initiation of production of new products. 


A. W. RUFF 
Vice-President, York-Shipley, Inc. 


HE NEED of understanding the requirements of —_ning test require financial support and these plus the 

| product design appears to be an important part planning for production and for adaptation to market- 
of planning the program for the development and ing requirements all take discouragingly long periods 
manufacture of a new product. The purpose of this of time. But there is no other way. The requirements 
article is to present the findings and conclusions gained for setting up a product design group or department 
as a result of contacts with many successful product will vary with the size and importance of the task. How- 
designers and our own experience in this field as product — ever, the important functions and fundamentals for this 


designers for a number of years. program must be considered in all cases. 

Many people fail to appreciate the importance which In the first place, a definite program is necessary. It 
product design carries in respect to manyfacturing profit is hoped that this article may be found of assistance 
and consumer satisfaction. A suggested definition of in setting up such a program. 
product development is outlined as follows: “A product In the second place, the development group should 
development is a.balanced combination between funda- consist of specialized personnel grouped as to function 
mental engineering, cost, sales requirements and manu- and under a common directive. Among such personnel 
facturing facilities. This work may incorporate certain may be several or all of the following: 
phases of research, either in the form of proven theory a. Developers 


—_— 


preceding the development, or individual studies paral- ». Drafting department 





leling the development. The completed job of product c. Model shop 

development carries from the conception stage through d. Test group. 

to the final model suitable for manufacture with the fa- e. Clerical and records department 

cilities obtainable.” . f. Consultation on patents, tooling, codes, styling, etc, 
There is only one thing that can prevent the fenliea- A third fundamental of such a program is that the § ° 

tion of the product designer’s dream. That is a lack of _ perfection of an entirely new piece of equipment takes 

the time, materials, and money with which to carry time and must pass through a number of well-defined 

it from the blue-print stage, through the necessary steps = stages. These may be grouped in this manner: 

of development to completion. His job cannot be:ac- a. Furidamental study of requirements. 


complished overnight. Constructing models and run- b. Working model, proving basic theory. 
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STEPS 
PHASES 


Design study 
and research 


Drafting 





Model building 


Testing and 
rating 


Cost study and 
methods 


Purchasing 


Sales 


Production 


Engineering 
application 
Styling 
Codes, etc. 


Patents 


c. Working model incorporating all important phases 
of design. 
d. Improved model built along the lines of produc- 
duction practice. Presentation with discussion to other 
departments. 


(1) Study of re-| 
quirement—con- 


ception of idea 


(2) Working 
model proving 
basic principle 


(3) Model Incor- 
porating all items 
of final design 


TABLE I—SUCCESSIVE STAGES IN THE DEVELOPMENT OF A 


(4) Improved 
model built for 
production 


(5) First mode 
off production 
tools 


—_— Ne Ol | | 


Study, research, 
consultation and 
proving idea 


Study drawings 
and sketches 


Construction 


Observation 
testing 


Obtain parts 


“‘Guestimate”’ 


market and price 


Consultation 


Working model, 
clearing up oper- 
erating problems 


Design studies. 
Construction 
sketches 


Construction 


Check testing 


Obtain parts 


Consultation 


| Study 


Infringement 
stud 


e. First model off production tools. 


f. Later development as a result of application ex- 


Steps in development of a portable engine heater for 
aircraft. Beginning at left on opposite page are shown 
original sketch, first experimental model, and a sketch 
for the re-design which followed tests. On this page 
are, at the right, the first model of the revised design; 
below, an improved model; and at the lower right, 
the final development going into production. 


Study for over- 
all arrangement, 
style and pro- 


duction planning | 


a a | a | a | 


Layout draw- 
ings. Construc- 
tion sketches 


Construction 


Testing and some 


rating 
Preliminary 
study and 
methods 


Purchase study. 


Obtain parts 





Consultation 


Study 


Preliminary esti- 


Styling 


Refinement of 
design to suit 
tools 


Detail drawings, 
B.M.s, and spec- 
ial tool design 


Construction 





Rating 


mate of tools 


Purchase study. 


Obtain parts 


Inspect. 
Recheck market 


Engineering 
data 


Check 


Set rates. Check 


OK for produc- 


Follow and ship 








Check. Work 
with shop as re- 
quired 


Check and re- 
vise drawings 


Construction 


tools and 
methods 





Order and _ ob- 
tain materials 








tion and set pro- 
duction quan- 
tity. Sell 


Schedule. 








Engineering 
data and service 
instructions 


Check 





Obtain approval 


Patent study 
and application 


perience and manufacturing cost experience. 





PIECE OF EQUIPMENT 


6) Later models 
improved by 
experience 


Study field needs. 
Manufacturing 
study to reduce 
cost 


Design study. New: 


drawings, B.M.s 
and _ special tool 
drawings 


Construction 


Testing and rating 


Tools, costs, and 


methods 


Purchase study. 
Order and obtain 
parts 


Study and recom- 


mend _improve- 
ments. Sell 


Schedule. 

Follow and ship 
Study service in- 
structions and data 
Styling 

Obtain approval 


Patent study ahd 
application , 


These 


stages and their relationships to the groups of special- 


ized personnel are represented in the table above. 
Still another fundamental, and a very important one, 


is the provision of organization within which people 


can function. 


Organization has been likened to the 


harness by means of which a strong and willing team 
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Typical organization diagrams for manufacturing units of various sizes, showing responsibility for development 
of new products and relation of research and development to other departments. 


most efficiently applies its strength to the job to be done. _facturer, the development group must become self-con- 
When organizing a development group, a period of tained in respect to original designing, model building, 
working together is necessary before good work is pos- _and testing, so as to make all possible speed with the 
sible. A mediocre group with teamwork is superior stages of development. 
to talented individualists. With some products, it has been found practicable to 
The organization chart will vary somewhat with the _ have a separate shop-engineering group which reworks 
size of the manufacturing organization. Three sug- the design in combination with the most practical tooling 
gested arrangements, intended respectively for a small _ procedure. 
manufacturer, a medium-sized manufacturer, and a large Finally, there are several important considerations 
manufacturer, are shown in the accompanying diagram. _in development functioning. The successful develop- 
For the small manufacturer, the factory manager ment organization must follow the field of application, 
and the engineer are frequently the same man. He, so as to modify and advance the design to suit and thus 


therefore, can easily be fully familiar with all phases keep ahead of competition. The importance of careful 
of design and manufacture and, if he is ingenious by _ planning in this program cannot be over-estimated. 
nature, he can develop a limited number of products and = Design advancement must be in accord with the eco- 


put them into production at an economical cost. nomic plans of sales, inventory, and shop production 
With the medium-sized manufacturer it is economic- departments. 
ally possible to have a separate engineering department The developer will greatly improve his ability and ef- 





which will work very closely with the plant manager ficiency if he learns to retain a progressive record of 
or superintendent in the development of new equip- memoranda in the form pf sketches, calculations, and 
ment and improvements for cost reduction in standard notes. A progressive management will insist on this 
-lines. This combination can also work very rapidly this. 











and be fully acquainted with trade requirements and the The manager of the development group must be 4 
conventional practices in the industry. party to management decisions and plans in regard to 

The large manufacturer has a more difficult time in production and sales plans, so that the program will 
moving rapidly on redesigning, as well as the introduc- —_ he modern and in accord. 
tion of new lines. So many more departments and The experience background of the developers will 





interested parties are involved that a great deal of time vary and when considering additions to the staff, it 
is lost and ingenuity is often missed because of delays jg important that consideration be given to the question 
in taking action by the departments. It is also difficult whether a man has a liking for it. Of particular im 


to tap the ingenuity from the various mechanics or other —_ portance are alertness, resourcefulness, compatibility, 
individuals involved in the production, since it is not and ability to work with his hands. 










people associated in the project. With the larger manu- (Continued on page 192) 









Se 


possible to become personally acquainted with all of the The development engineer must be given a study 
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Electric Control for New Grinder 


* Application of electronics and conventional electrical controls increases accu- 


racy of work done and possible rates of production with this cylindrical grinder. 


controls have contributed to high quality of work 

and at the same time to high rates of production 
is illustrated in the type C 4-inch precision cylindrical 
grinder recently designed and placed upon the market 
by the Norton Company of Worcester, Massachusetts. 
Using all the methods of the experienced machine tool 
designer and adding the conveniences, accuracies, and 
reliability of electric drive and control, the entire en- 
semble presents also a silhouette that is suggestive of 
strength and orderliness. It represents sound co-ordina- 
tion of appearance and function. 

The basic specifications of the machine are a 4-inch 
swing, a length between work centers of either 12 or 
18 inches, and grinding wheels 16 inches in diameter 
with one- to three-inch faces. 

The most interesting element of the electrical ‘equip- 
ment is the variable speed of the work drive motor. 
This is a one-sixth horsepower, shunt-wound, direct- 
current motor, electronically controlled with speeds of 
115 to 1,150 rpm. A non-reversing tube type of single- 
phase, full-way rectifier with a smoothing reactor built 
into the anode power transformer supplies a constant 
feld voltage for the motor. The variable speed is 
obtained through adjustable voltage taken also from 
the rectifier and supplied to the motor armature. Full 
voltage applied to the armature results in full rated 
motor speed of 1,150 rpm. Cutting down armature 
voltage reduces the speed to as low as one-tenth of full 
rated speed. Power output is reduced in approximately 
the same ratio as the power requirement. 

Additional tubes are provided for control functions. 
Contactors, relays and other dévices provide for start- 
ing, stopping, thermal overload protection, dynamic 


[= extent to which electric drives and electrical 


Rear of the Norton 4-inch cylindrical grinder showing 
the electrical control equipment mounted in the base. 


braking for stopping, and jogging at reduced speeds. 
This equipment is mounted on both sides of the elec- 
tronic control panel, shown in the illustration at the 
right, which is hinged to provide access to those devices 
mounted on the back. 

The motor driving the grinding wheel is a three- 
horsepower, constant-speed, alternating-current motor 
running at 1,800 rpm and driving the wheel through 
V-belting. Hydraulic and coolant pumps are driven by 
a 34-horsepower, constant-speed, 1800-rpm, alternating- 
current motor. Controls for these motors are mounted 
at the left of the panel shown in the illustration. Also 
shown is the main line disconnect switch which is inter- 
locked with the electrical compartment doors for addi- 
tional safety. The combination power transformer and 
smoothing reactor for the work drive motor is pictured 
at the extreme lower left. 

In the illustration on the front cover of this issue 
of ELrecrricAL MANUFACTURING may be seen the 
START, STOP and JOG push buttons of the mush- 
room type mounted upon the headstock directly in front 
of the operator’s position. The fourth button visible at 
the lower left of the group is the speed-control rheostat 
for the work drive motor. Jogging speed is adjustable 
from minimum motor speed of about 115 rpm to 
approximately 1800 rpm. With the jogging speed set 
at a low value, the jog button can be used for position- 
ing the work when it is necessary to load and unload 
the work in the same position each time. 

The complete machine is equipped and wired ready 
to operate when supplied with power from an alternat- 
ing current source. With the main line disconnect 
switch built into the machine, it is necessary only to 
connect the power supply and the machine is ready. 


Choose the Right Motor Controls 
for Driving Larger Machines 


* This is the second part of a two-part discussion on the applica- 
tion of integral horsepower drives to machines with larger power 
requirements. Part one, featuring motors, appeared in May issue. 
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ing been selected, choice must then be made of a 

device suitable for delivering and regulating the 
power that has been provided. Such a device is classed 
as a starter or a controller. According to the definitions 
of the National Electrical Manufacturers’ Association, 
“A starter is a controller designed for accelerating a 
motor to normal speed in one direction of rotation.” 
A device designed for starting a motor in either direc- 
tion or for initiating any other of the basic functions, 
such as acceleration, retardation, line closing, revers- 


r : 1 HE MOTOR for the operation of a product hav- 


.ing, etc., is designated as a controller.: From this it is 


seen that all types of control devices with the single 
exception of those designed for simple unidirectional 
starting are classed as controllers and as much care must 
be exercised in their selection as in that of the motor 
itself. Like the motors, there are numerous classes of 
controllers. The principal ones are manual, drum, full- 


magnetic, semi-magnetic, and the electro-pneumatie, 

Controllers and starters for commercial use should 
comply with the specifications as adopted by the Na 
tional Electrical Manufacturers’ Association and pub 
lished by them under the title of “NEMA Industrial 
Control Standards,” Publication No. 40-59. Provisions 
of the National Electrical Code must also be complied 
with. For war production work there are supplemen- 
tary specifications issued by the United States Army, 
Navy and Aeronautical Bureau which should be care 
fully checked before any control is incorporated into any 
product to be offered to any branch of the War Produc 
tion Board. Copies of these specifications may be pro 
cured by application to the respective departments at 
Washington. 

The simplest device of the control family is of 
course the manual starter which may be nothing more 
than a simple switch by which flow of current 


Vertical milling machine built by George Gorton Machine Company, before re-design (left) with electrical controls 
attached; and after re-design (right) with controls built into the machine frame. 
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Electrically-operated, 24-spindle, 4-station, automatic 
drilling machine viewed from the loading end. 


to the motor is established or broken. Its function is to 
make a circuit so that the motor will run in its intended 
direction. If it is usable for starting a reversible motor 
in either direction, it is then classed as a controller. 
The manual starter may be simply a switch which will 
start the motor by closing but more generally it in- 
corporates some device such as a resistance or trans- 
former to prevent an excessive flow of current at 
starting or, if the motor is built for low current start- 
ing, it may be in the form of a manual or magnetic 
switch. When the starter is of the magnetic type, the 
circuit is closed by a set of magnetically controlled 
contactors. 

An essential function of any starter or controller is 
provision to inhibit excessive rush of current to the 
motor during the starting period. This control may be 
theostatic, by auto-transformer or by electronic means. 
The first function of any controller is to start the motor 
in operation, after which other devices operate to re- 
verse, accelerate, decelerate or adjust the speed of the 
motor. In starting direct-current motors, rheostatic 
control is most generally used while for alternating- 
current machines some form of automatic or magnetic 
sarter is best suited. Speed adjustment is also an 
important function of many types of controllers. Con- 
trollers in general may be considered separately under 
the heading of direct- and alternating-current since their 
functional operations differ. 


DIRECT-CURRENT CONTROLLERS 


With direct-current controls, the current is restrained 
from excessive flow by the use of ohmic resistance in 
amature circuit, field resistance, or electronic tubes 
which may be employed in either armature or field cir- 
cuit, With resistance introduced into the armature 
arcuit, the motor speed is reduced in proportion to the 
duction of applied voltage. The insertion of resistance 
ito the armature circuit takes place in graduated steps 
and, when all resistance is removed the motor operates 
full normal speed. If this resistance is given suffi- 
“ent current-carrying capacity, one or more of the re- 
stance steps, other than full speed, may be allowed 
temain in the circuit, thus providing speed control. 

steps of resistance may be adjusted by a face-plate 
‘ntroller or by a drum which is provided with a num- 
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Starting switches on built-in panel of electrically- 
powered wood-working machine. 





ber of contactors that are successively brought into play 
as the handle of the drum is rotated. While face-plate 
controllers are usually for but one-directional rotation, 
the drum may be rotated in either direction for obtain- 
ing a reversal of motor rotation. The dial controller is 
more generally employed in connection with such motor 
applications as fans, processing machines and printing 
equipment while the drum controller is an essential 
element of the control for hoists, cranes, machine tools 
and similar products. 

As the speed of a direct-current motor depends upon 
the strength of the fields, a form of control is that which 
is obtained by the successive insertion of resistance into 
the field circuit. As this insertion of resistance weakens 
the field strength the speed of the motor increases, the — 
torque decreases while the horsepower remains prac- 
tically constant. Field control may be accomplished by 
the use of a dial or a drum and the controller may serve 
as a starter only or as a combined starter and controller. 

A feature of one type of direct-current controller is 
that it depends upon the electromagnetic force generated 


Electric power and controls on a three-spindle milling 
machine. 


MOTOR CONTROL 
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Other articles appearing in recent months in ELEC- 
TRICAL MANUFACTURING and dealing with con- 
trol of motors and related subjects, have included: 


“When Time Control is Important,” March, 1938. 


“When Product Performance Calls For Reversing Mo- 
tors,” August, 1940. 


“Circuit Protecting Devices For Your Product,” January, 
1942. 


“Some Basic Control Principles Behind the Automatic 
Machine,” April, 1942. 


“Motor Starters For the Wartime Product,” March, 1943. 


“Pressure-Actuated Controls For Processes and Opera- 
tions,” May, 1943. 


“Flow and Level Controls,” July, 1943. 
“Limit Switches For Travel Control,” September, 1943. 
“Adjustable Speeds By Motor Controls,” November, 1944. 


by the armature for its limitation function. When the 
start button is depressed, a main coil closes the arma- 
ture circuit through a single-step resistor and the arma- 
ture starts revolving at slow speed under reduced 
voltage. As the speed accelerates, the armature builds 
up a counter-electromotive force which, upon reaching 
predetermined voltage, actuates the coil of a secondary 
contactor, closing a cut-out switch which short-circuits 
the resistor and allows the motor to come up to normal 
speed. Starters of this type are employed for use with 
such classes of products as it may be desired to start 
automatically, such as pumps, blowers and other inter- 
mittently operated machines where the operation is 
controlled by a float switch, pressure switch or other 
automatic device. 

Adjustable speed control of direct-current motors is 
also provided by variation of the applied voltage as the 
‘ speed is in proportion to the voltage of the current ap- 
plied to the armature. If the equipment is to be used 
on alternating-current service, some means must be 
provided to supply direct current to the motor and this 
is usually done by the use of a motor-generator. This 


Schematic drawing of time-sequence cycle controller, 
with provision for control of 8 independent functions. 


system may be used where either alternating or diregt 
current is available for the main drive but the produgt 
drive is direct current. The voltage is varied by ad. 
justing the generator field strength and a wide 

of voltage is thus obtainable. Reversal is accomplished 
by reversing the generator field windings thus affording 
a simpler means than that of reversing the armature 
current. This type of variable voltage control is largely 
employed for such applications as machine tools, tex. 
tile machinery, etc. 


ALTERNATING-CURRENT CONTROLLERS 


The principles of control that apply to alternatif 
current motors differ from those which are employed 
with direct-current motors and they must be treated 
from a different standpoint. The speed of, most types 
of alternating-current motors is independent of thé 
voltage but depends upon the number of poles. S$ 
sizes of alternating-current motors, when series wound, 
may be speed-adjusted by a resistance reduction of the 
voltage but this applies mainly to the fractional sizes 
and is therefore not here considered as this presentation 
deals with integral-horsepower sizes alone. On the 
other hand, resistance introduced into the secondary 
winding of a wound-rotor motor will produce a change 
in speed which will be governed largely by the motor 
load since the wound-rotor motor, like the direct-current 
series motor, has a speed that is unstable as the load 
is altered. 

Secondary control of the speed of wound-rotor motors 


Automatic time-cycle controller for the sequence-tim- 
ing of electrical and mechanical operations and of 
industrial processes 
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by the resistance method is the most usual form of com 
trol employed for applications where the load may vai 
and it is desirable to control the speed to suit the i 
dividual case as well as to secure high torque at the low 
speeds. The controller for this type of control may be 
of the face-plate or the drum type. Automatic mag 
netic controllers have a series of contactors which at 
successively operated to cut out secondary resistalite 
as the motor comes up to speed. This type of cont fy 
particularly suited to the operation of intermuttem®) 
(Continued on page 194) at 


ELECTRICAL MANUFACEY 





¥ 
E 


: 
. 
i 

F 
+ 
; 

Fy 


AUTOMATIC CUTTER 


Electric power and control 
energizes the automatic cycle 
of operations which result in 
20 to 25 pieces per minute 
being cut from solid stock up 
to 4% inch or tubular stock up 
to 1 inch in diameter. Stock 
which may be tungsten rods, 
roller stock for roller bear- 
ings, glass tubing, or other 
hard materials is automatically 
fed and clamped, cut and 
ejected. Andrew C. Camp- 
bell Division of American 
Chain & Cable Company, Inc. 


We 





INDEXING WORK CARRIER 
FOR INDUCTION BRAZING 


Shown with an 18-kilowatt elec- 
tronic high-frequency generator is 
a 24-station circular indexing work 
carrier for production brazing of 
small metal assemblies. A complete 
brazed assembly is ejected from the 
carrier each 12 seconds, the oper- 
ator being required only to load the 
stations with new work as they 
come around. The carrier is motor- 
driven with independent controls. 
Scientific Electric Division of “S” 

Corrugated Quenched Gap Co. 


MOTOR-DRIVEN DUAL HYDRAULIC PRESSURE UNIT 
A double-end 10 horsepower motor operating at 1200 rpm drives 
through direct connection two hydraulic pumps especially designed 


for the operation of hydraulic presses. One pump has a capacity of 

20 gpm at 500 psi and the other a capacity of 1.5 gpm at 3000 psi. 

The external circuit is fitted with pilot operated by-pass valve actuated 

by high pressure discharge and functioning to unload the low pres- 

sure pump when the discharge pressure reaches 500 psi. The New 
York Air Brake Company. 





TWO-WAY LIFEBOAT RADIOPHONE 


A compact watertight binnacle contains a complete radio trans- 
mitter and receiver, a built in hand driven generator for power 
supply, a telephone handset, a telegraph key and a reel of 300 
feet of antenna wire which may be elevated by baloon or box 
kite. The transmitter provides for use of voice or code and 
delivers 5 watts to the antenna on 500 and 8280 kilocycles. An 
automatic key transmits SOS signals on both frequencies when 
the generator is cranked. Radiomarine Corporation of America. 


HIGH VACUUM ROTARY TYPE PUMP 


Driven from an electric motor through 
V-belts, this machine is rated at 100 cu. ft. 
displacement at 350 rpm resulting in vac- 
uums as high as five microns absolute pres- 
sure in continuous service. The pump is of 
the oil-sealed rotary type employing four 
internal moving parts: a shaft with keyed-on 
eccentric, a rotating one-piece piston and 
slide, and the hinge bars. This design pro- 
duces a minimum of dead space or clearance 
and permits the discharge of air at the end 
of each stroke with practically no re-expan- 

sion. F. J. Stokes Machine Company. 
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INTER-COMMUNICATION POWER BOOSTER 


With at least 15 watts available for “voice-range” 
power, this HP-16 power booster can be switched 
at will into the regular “inter-com” system for pag- 
ing or for making announcements in the factory. 

Talk-A-Phone Manufacturing Company. 


CLOCK WITH SELECTOR 
SWITCHES 


An electric alarm clock which can 
turn on the radio to waken the 
sleeper or turn on the radio during 
the day for selected programs, auto- 
matically switching the set off later, 
is a new postwar product of War- 
ren Telechron Company. It can also 
be used for starting the coffee per- 
colator, switching household lights 
on and off, timing electric cooking 
operations and defrosting -refriger- ° 
ators. Switchsmechanism is rated 

* 
up to" 1650 watts. 


PLASTIC MOLDING PRESS 


Styled by an industrial designer and 
powered by an electric motor, this is a 
self-contained combination compression 
and transfer molding press. It is built 
in 100 or 200 ton capacities and is de- 
signed particularly for use in connection 
with high-frequency pre-heating units to 
obtain maximum production speeds. The 
larger size is powered by a 74 horse- 
power motor, the smaller with a 5. The 
idle closing speed is 300 inches per min- 
ute. Each press is complete with a fully 
automatic cycle controller for various 
types of molding. Adjustments in timing 
intervals from one type of molding to the 
other can be effected instantly. The 
French Oil Mill Machinery Company. 











Lngineering-Design Development 
of X-Ray Spectrometer 





* Urgency of wartime production needs stimulated the development of 
this product, used by modern industry to check composition of materials. 


J. S. BUHLER 


North American Philips Company, Inc. 


nological products needed for successful warfare 

against a nation whose scientific resources had 
been organized and dedicated to the same end for a 
decade, made it necessary for American industries not 
only to produce the required material in volume but 
also to make it meet standards previously unheard of 
in mass production. 

Obviously, new and more precise methods of process 
control were needed. Many were available to the physic- 
ist and the research engineer, but their manipulation 
and the interpretation of results had been found so 
complex that application to the purposes of industry 
appeared years away. It is therefore a tribute to the 
ingenuity of American design engineers that the transi- 
tion from the research laboratory to the floor of the 
manufacturing plant was accomplished in many in- 
stances in a matter of months, causing many of the 
present-day commonplace controls actually to be years 
.thead of their time. Reversion to older methods of 
manufacturing control does not now appear imminent, 


ie SUDDEN demand for many unusual tech- 
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for it must be recognized that newer, more precise 
methods of process regulation are here to stay in those 
plants which look forward to meeting the equally exact- 
ing demands of efficient, competitive peacetime pro- 
duction. 

An excellent example of the rapid development of an 
integrated and rationalized assembly, combining the 
best demonstrated principles of laboratory art and 
applicable to the needs of the plant quality-control engi- 
neer, while still acceptable to the physicist, is the Geiger- 
Counter X-Ray Spectrometer. While the title of the 
equipment is imposing, it is only exemplary of the many 
new names daily becoming more familiar in plants 
throughout the country. 


, 


X-ray diffraction, in simple terms refers to the criti- 
cal diffractive effect produced when a fine beam of 
essentially monochromatic X-radiation is allowed to 
impinge on a suitably prepared specimen. Diffracted 
beams are considered reflected from atomic layers and 
no two substances have therefore been found to produce 
identical patterns. In view of its dependence upon 
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Fig. 1. (left)—Diagram showing how an X-ray beam, approaching obliquely, is reflected from the atomic planes 
of a crystalline substance. Fig. 2. (right)—How diffraction lines from material at center are recorded on film 
in the Debye-Scherrer powder camera. 


atomic structure, this technique furnishes a powerful 
medium not only for investigating the internal mysteries 
of crystalline and certain amorphous materials, but 
affords also a very practical means of identification, 
differentiation, and control of materials, through quali- 
tative and quantitative relationships which are revealed. 

Diffraction analysis is of supreme importance to 
metals industries in control of phase changes, degrees 
of solid solution, orientation, and similar problems. 
It finds application in the processing of high polymers, 
making it useful in the fields of plastics, synthetic 
fibers, and biologicals. In the raw and finished chemi- 
cals and the drug industries, it provides either an inde- 


pendent check or a supplementary control on chemi- 


cal methods. In the pigment industries, it can be 
employed in the determination of particle sizes and 
may be used to differentiate allotropic forms of pig- 
ments having entirely different covering powers, which 
cannot be distinguished by chemical means. It has 
been employed in analysis and checking of structural 
materials, uncovering new characteristics and serving 
as a control for the qualities of cement, wood and 
asbestos. 

In order to appreciate the problems faced by the 
design engineers in improving on equipment which has 
gained recognition and acceptance over more than a 
decade, it is desirable that the reader have an elemen- 


tary conversance with diffraction technique which will 
be discussed briefly with a view to developing the 
background of the art as it appeared when the need for 


. a fast, direct-reading spectrometer became apparent, 


DIFFRACTION PRINCIPLES 


The more familiar, classical diffraction unit employs 
a finely collimated, essentially monochromatic X-ray 
beam which bathes the specimen, producing by virtue 
of characteristic internal atomic disposition a series of 
“diffraction” lines, or, more properly, non-extinctions, 

A line results whenever reinforcement of reflections 
from the surface and underlying atomic planes occurs. 
Referring to Fig. 1, it will be observed that for an 
incident ray at a given angle 6, complete reinforcement 
occurs only when the surface and internally reflected 
emergent rays are in phase. To satisfy this condition, 
it will be observed that the distance a-b plus b-c must 
be equal to an integral number of wavelengths. Fora 
reflection occurring from the next layer below, the 
distance a’-b’ plus b’-c’ must also be equal to an integral 
number of wavelengths, and so on. For a given wave 
length of radiation, a first order line results for one 
specific angle and one only. If the incident angle of 
the primary beam is changed, the line disappears. 
Since each crystalline material has its own specific 


Fig. 3.—Typical diffraction films for catalysts. The upper pattern shows the material in the gamma state in 

which the particles are comparatively small, thus producing a larger surface area. This condition is necessary 

to obtain a good yield. The lower pattern has sharp lines which are indicative of grain growth and large 
particle size which is undesirable. 
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arrangement of atomic planes it is evident that no two 
crystalline substances will give identical patterns. 
Therefore samples are rotated in the X-ray beam to 
develop their complete distinctive patterns and no con- 
fusion of pattern results, since beams do not “travel,” 
but emerge only at specific angles, always repeating 
from a given plane at the same point. 

From traces of beam locations on film it is possible 
not only to make comparisons of substances which leave 
their “fingerprints,” but the researcher can also delve 
into the mysteries of atomic structure, using the famous 
Bragg formula: 

ni = 2d sin 6 
Where n = an integer 
} = wavelength of X-radiation in Angstrom units 
d = atomic interplanar spacing in Angstrom units 
6=critical angle between primary beam (or 
diffracted ray) and atomic plane. 

In the commonly employed Debye-Scherrer powder 
camera, diagrammatically illustrated in Fig. 2, the dif- 
fraction lines are recorded on film coaxial with the 





Fig. 4.—Diagram of Geiger-Muller tube and basic 
electrical connections. 


specimen. Upon reference to the illustration (which 
shows for clarity but three of a series of symmetrical 
emergent beams), it will be observed that each set of 
beams has its own characteristic angle with the pri- 
mary beam as well as its own intensity characteristic. 

Typical patterns recorded in such a camera are shown 
in Fig. 3 which closely show the variation in line spac- 
ing and intensity. These patterns represent an interest- 
ig comparison of an active catalyst (a), which pro- 
duces a “halo” pattern, and one which has been ruined 
by over-heating (b), changing the ultimate structure in 
such a fashion as to alter not only the positions but also 
the character of the diffraction lines. The sharper defi- 
tition is indicative of attainment of an undesirable 
crystalline phase. 

Cameras of the type described, which have the widest 
application, usually require exposures ranging from 20 
minutes to 10 hours or more. Added to this are film 
preparation and, following exposure, film processing 
time which must be followed by careful measurements 
aid by computations to develop and apply film shrink- 
we (or extension) correction factors. This procedure 
isfollowed by an evaluation of line intensities either by 
visual inspection or the use of a microphotometer. 
Visual evaluation has the inherent drawback of human 
ror, Use of a microphotometer, although an im- 
Pfovement through elimination of the personal factor, 
does not even so truly evaluate the intensities of 
the diffracted beams due to the non-linearity of film 
sponse. Film darkening curves are essentially 
S’-shaped with the result that differences between 


o 
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minor intensities are difficult to distinguish, as are 
differences between major intensities. Integrity of re- 
sults can therefore be expected only for the middle 
range, except through the adoption of rather involved 
time-consuming, end-range techniques. 


REQUIREMENTS FOR NEW INSTRUMENT 


In view of the exigencies of wartime production, in 
which every hour and every minute must count, it was 
only logical that reduction of the time element should 
constitute the major area of interest and that primary 
consideration should be given to the development of 
an instrument which would reduce or eliminate not 
only the time-consuming factors but also contingent 
variables and yet equal, if not exceed the accuracy of 
conventional apparatus. 

It was also seen necessary to produce a unit with 
facility of operation, to eliminate the facetiously required 
“magician and two small boys” to aid in the manipula- 
tion of numerous, hard-to-understand controls. 

From a study of the needs of diffraction equipment it 
became apparent that complete patterns were not al- 
ways necessary and that the study of only a segment of 
a complete array of lines could often be of extreme 
value. Hours, it was recognized, were often spent 
exposing film to record the shift in position or change 
in intensity of a rather weak line. Consequently, it 
was seen that some arrangement which would permit 
concentration on either single lines or on a spectrum 
would be in order. 

Early experimenters in this field in attacking the 
problem had adopted various expedients to locate and 
measure intensities of diffracted beams. The most 
promising results in rapid analysis had been attained 
through the employment of ionization chambers me- 
chanically translated in a scanning relationship to the 
diffracted beams. Such chambers however had low 
sensitivity and they and the apparatus with which they 
were associated were subject to maintenance difficulties 
which prevented such arrangements from attaining wide 
acceptance. 

In laying plans for a more practical unit it was seen 


Fig. 5.—The Geiger-Muller tube as used in the 
spectrometer. 








Fig. 6.—Showing geometrical relationship employed 
to permit maximum utilization of reflected energy. 


that it would have to embody the following features: 


1. Speed 

2. Sensitivity 

3. High resolution 
4. Accuracy 

5. Simplicity 

Careful anlysis of these requirements show need for: 

A. A more sensitive detector for reflected X-radia- 
tion than heretofore employed in this capacity ; 
one which would give the desired resolution with- 
out excessive loss of sensitivity. 

B. A direct-reading scanning system of highest pos- 
sible mechanical simplicity and a conjunctive 
metering system also of minimum complexity. 

To satisfy the first condition it was decided to em- 


Fig. 7. (left)—Diagram showing complete layout of the spectrometer analyzer. Fig. 8 (right)—Close-up view 
of analyzer of the spectrometer. 


ploy the Geiger-Muller tube which has long been reg 
ognized as the most sensitive and dependable mediym 
for the detection of weak forms of radiation and is beg 
known in its role as a somewhat esoteric device em. 
ployed by physicists for the investigation of cosmic rays, 
radioactivity and related phenomena. Such tubes, quan. 
tity produced, have already given an excellent account 
of themselves in the war effort in quartz crystal analysis 
apparatus employed for the orientation of raw quartz 
and finished wafers, used for the crystal control of 
radio transformers and receivers and for less publicized 
wartime applications. Therefore it seemed logical to 
extend researches in this direction. 

The Geiger-Muller tube comprises in its elemental 
form a central wire electrode and a concentric cylin- 
drical metallic electrode separated by an atmosphere of 
a rare gas such as argon, usually containing an organic 
quenching additive such as alcohol. The elements of 
such a tube are diagrammatically shown in Fig. 4, to- 
gether with the basic connections. Fig. 5 is a photo 
of the Geiger-Muller tube. Operated in properly ad- 
justed circuits this tube produces, through a photo- 
electronic ionization phenomenon, negative pulses which 
bear a direct relationship to impinging quanta. 

Existing commercial tubes, although sufficiently sen- 
sitive for crystal analysis work, had relatively low 
efficiencies, producing only one count for from 6 to 25 
quanta, whereas one count per quantum would be far 
preferable. They were therefore not well suited to 
rapid, accurate measurement of weak reflected X-radia- 
tion. 

It was immediately apparent therefore that a new 
type of filling superseding the usual argon-alcohol mix- 
ture would be necessary. Careful scientific investiga- 
tion involving numerous tests finally resulted in the 
development of a new secret gas and quench combina- 
tion which resulted in the exceptional quantum counting 
rate of more than 3000 per second. In addition to this 


(Continued on p. 202) 
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Electrical Components of Military 
Vehicles Must Be Waterproof 


* The probability that any jeep, tank, truck or tractor may take part in 


amphibious operations has imposed an unusual problem upon the designer 
which may be reflected in automotive products of the postwar world. 


WALTER J. OTTINGER 


Mechanical Engineer 


HE PRESENT war has involved amphibious 

operations on a scale never before attempted. In 

almost any newspaper or magazine can be seen 
pictures of jeeps, DUKW’s, “weasels” and other me- 
chanical monsters which have so ably assisted in land- 
ing operations, often plunging from the ramps of LST’s 
into three or four feet of water and puffing ashore under 
their own power. The ability to do this has called for 
ynusual provisions in waterproofing the working parts 
of these vehicles. 

Powering the amphibious burden carriers are internal 
combustion engines, usually driven by gasoline. These 
engines vary widely in types, the selection for any spe- 
tific job depending upon such circumstances as the space 
available, the limitations of weight, cost, repair facilities 
and protection against combat damage, temperature and 
moisture conditions, plus such unpredictable and vari- 





TE ge 


able factors as the experiences, preferences and preju- 
dices of the deciding authorities. In addition, many 
changes must be made in otherwise standard, produc- 
tion-type gasoline engines, as commonly used in passen- 
ger and commercial automobiles, to adapt them to am- 
phibious operations, in military vehicles. 

Starting with the supply of air for combustion, the 
source must be protected against flooding, by running 
intake tubes from a high and normally dry point, such 
as the top of the windshield, to the air filter. The filter 
in turn must be watertight, as must be the tube from air 
filter to carburetor, the carburetor itself, and the intake 
manifold to the engine. 

In general, all air openings, such as breathers, and 
vents, must be protected against the. entrance water. 
The method commonly used is to extend such openings, 
by running water-tight tubes upward to a point above 


Fig. 1. (left) Heavy-duty ignition coil, hermetically sealed and filled 
with transformer oil to maintain electrical insulation. Fig. 2. (right) 
—Heavy-duty current and voltage regulator for controlling the output 
of the vehicle generator, completely watertight. 











probable high water. Among the air tubes to be so pro- 
tected are vents from the engine crank case, transmis- 
sion case, transfer case, air cleaner, gasoline tank and 
distributor. 

In addition to vents, numerous tubes, rods and wires 
which are commonly passed through clearance openings 
must be sealed against entry of water. Among such 
sealed connections are those for the carburetor choke 
wire, speedometer drive-shaft and throttle rod. 

Besides upward extension of openings in this way, 
special waterproofing materials are liberally applied to 
various joints and seals. A vehicle thoroughly water- 
proofed for amphibious operation is actually sealed 
against the entrance of water into any part where it 
might interfere with engine operation. Obviously, this 
places limitations upon performance, as a result of which 
the waterproofing. measures are usually undone and re- 
moved shortly after landing on shore. 

Practically all of the electrical parts must be designed 
and specially built so that they will continue to operate 


under water, should conditions become so drastic when 
in service. It will be obvious that electrical components 
designed for amphibious service are likely to involve 
considerably more work and greater cost than standard 
automotive counterparts. 

Electrical parts to which special attention must be 
given in this way are connections, ignition coil, volt- 
age regulator and circuit breakers, the starter-motor, 
generator, distributor, spark plugs, headlights and all 
other lights, horn, bonding straps, numerous cables and 
switches. 

Two different methods of construction may be used, 
in designing electrical equipment for amphibious auto- 
motive vehicles. With one method the device under con- 
sideration is hermetically sealed to prevent the entrance 
of water. With the second method water is allowed to 
enter the device, but the internal parts are so con- 
structed and treated as to be unharmed by the presence 
of water, either method permitting operation of the 
unit actually submerged in water. 
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Fig. 4.—Starting motor, enclosed but provided with special insulating treatment against possible entrance of water. 





Examples of hermetically sealed electrical equipment 
are shown in Figs. 1, 2, and 3. The first illustrates 
heavy-duty hermetically-sealed ignition coil. The shel} 
or case is an aluminum die casting. The coil top, molded 
from a phenolic-resin compound, is attached to the case 
by a crimped band, hermetic sealing being provided by 
two synthetic gaskets. The internal parts are kept in 
place by a coil tension spring. The case is filled with 
transformer type oil, increasing the value of the internaj 
insulation. 

Fig. 2 illustrates a heavy-duty current and Voltage 
regulator, used to control the electric generator of the 
vehicle. It is hermetically sealed by a gasket at the joint 
between the base and the cover, with smaller gaskets 
sealing the hold-down nuts. There are no through- 
tapped holes in the base or cover, and porosity of the 
castings is kept at a minimum, by extra gating of the 
molds. 

Fig. 3 illustrates a hermetically sealed ignition dis- 
tributor. The problem of sealing a distributor is com- 


plicated by the fact that the distributor has a series of 
air gaps across which high-voltage current jumps. Pas- 
sage of high-voltage discharges through air results in 
the breakdown of air into component gases and re-com- 
bination, producing and releasing nitrous oxide gas. 
This in turn combines with any moisture present to 
form nitric acid, a highly corrosive material, which is 
damaging to internal parts. In order to prevent such 
action, it is necessary to remove nitrous oxide gas by 
continuously ventilating the distributor. This is done 
through two tubing fittings connected to opposite sides 
of the distributor bowl, two similar fittings on the high- 
and low-pressure sides of the carburetor throttle valve, 
and suitable connecting tubing. The difference in pres- 
sure between the two sides of the carburetor throttle 
valve causes a flow of air through the distributor. 
The second method of construction, instead of pre- 
venting entrance of water by hermetic sealing, protects 
the unit against damage by special construction of 
internal parts. This may involve changes in the design 
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of the parts and invariably involves changes in the 
material. 

Figs. 4 and 5 illustrate a cranking motor and a gen- 
erator of types which might be treated in this manner. 
Steel parts are given zinc chromate primer treatment, 
followed by a special varnish which is highly resistant 
to salt water. Armatures, fields and leads carrying cur- 





Fig. 3.—Distributor for the high-voltage ignition cir- 
cuit, showing tubing connections at left and right, 
bottom, for ventilation. 


rent are provided with extra insulation and are impreg- 
nated with high dielectric-strength, moisture-proof and 
air-drying varnish. Insulating parts are molded of phe- 
nolic resins. Brush rigging is made of stainless steel. 
Larger insulators are used around terminals to increase 
the creepage distances. On some applications the units 
are given fungicide treatment. 


aay 





Fig. 5.—Automutive generator the internal parts of 
which can be treated to safeguard against water. 


It is conceivable that in time, some of these protective 
measures may be generally adopted for commercial and 
private vehicles, adding greatly to the dependability of 
electrical components on all automotive transportation. 


First Washington-to-Philadelphia Telecast 


Preview of future nationwide television chains was 
recently given in Washington when the first television 
program ever broadcast from that city was transmitted 
to a television audience in Philadelphia over a new 
multiple-relay television network developed by Philco 
Corporation. 

This program was planned to demonstrate the prac- 
ticability of connecting distant points for television by 
a series of micro-wave television relay transmitters. 
In this new Philco network, six television transmitters 
were used to carry the television pictures from the 
Philco studio in Washington to the final television 
station, WPTZ in Philadelphia. 


Why is Synthetic Rubber Scarce? 


One answer, upon looking over 
the intricate apparatus here, is 
that it takes time, materials and 
vast engineering effort, ability 
and experience to get ready to 
produce it. This plant, owned by 
Defense Plant Corporation, and 
operated for Rubber Reserve 
Company by Carbide and Carbon 
Chemicals Corporation, produces 
butadiene—the principal ingredi- 
ent of GR-S synthetic rubber— 
from alcohol. The plant is lo- 
cated at Louisville, Ky., and has 
a capacity of 60,000 tons per year. 


JUNE 1945 


4 





125 









Industrial Equipment and Suppli 
Wanted in European Markets 


THE STAFF 


The Research Institute of America 


after the end of both wars, the flow of interna- 

tional trade will be governed by physical needs. 

For foreign trade, this is not normal. It results from 
distress; from abnormal, emergency conditions in the 
four corners of the world. Crippled industries, devas- 
tated cities, ruined transports and communications sys- 
tems have to be rebuilt as do countless roads, homes, 
mills, factories. Food, clothing, medicines and fuel will 
have to be supplied to millions. The western hemi- 
sphere will supply all of these needs—the United States, 
most of them. It does not appear that this basic situation 
can be altered by any theory of business or government, 
no matter how strongly supported, or by the triumph of 
one economic or political policy over another, no matter 
how complete. Goods will flow from here everywhere 
and Uncle Sam will become history’s largest creditor. 
Foreign countries engaged in the war have virtually 
exhausted their supply of dollars. Until they are again 
able to send goods, we shall have to take their paper. 
This will be made possible through public and private 


B EGINNING now and continuing for some years 


Interior of one of the machine shops of the Philips Works in Eindhoven. This concern was one of the largest in the 
Netherlands, manufacturing incandescent lamps, radio equipment and other electrical products. 
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loans, credit agreements between governments in whi 
it is expected that private capital will be permitted 
participate. Legislation restricting this type of invege 
ment (the Johnson Act) is coming up for modifica 
or repeal. It is likely that some government guara 
arrangement will be adopted which will remove ele 
of risk but which will also limit the income to be derived 
from the extension of credit abroad. In any event, 
from the point of view of the producer and seller here 
there will be money to pay for goods. The question 
“Where will they get the money to pay for all this?” 
should not be permitted to cast doubt upon the basic 
fact that the goods for postwar reconstruction will come 
from our producers. Just how the financing of the dig 
tress period will come, what forms it will take, are mat 
ters of special interest to bankers and investors. Sup 
pliers will be satisfied with the assurance that it will 
in fact, be accomplished. The certainty that money or 
credit will be made available is as final as anything 
beyond tomorrow can be. It is made so by the com 
pelling arguments of suffering, social and political um 
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American-Swedish News Exchange 


Winding relay coils in one of the shops of a large electrical manufacturer in Sweden. 


rest and instability which prolonged poverty and unem- 
ployment would bring to Europe—to say nothing of our 
own interest in creating healthy markets. 

With shipping space critical and likely to be scanty 
for some time; with supplies of American goods re- 
stricted ; with supplies of foreign exchange limited, no 
foreign government with hungry, sick, ill-clad and ill- 
housed population is going to be in the market for our 
luxury goods in the immediate post-war period. The 
political tenure of most foreign governments will de- 
pend largely on their ability to satisfy the urgent de- 
mands of their people. This means that “normal” 
business is a long way off. It means that imports will 
be programmed—rigidly controlled by buying countries. 
It means that import licenses will continue long after 
the relaxation of U. S. formalities. It means that bulk 
purchasing by foreign government purchasing missions 
will be extended and expanded—certainly not aban- 
doned. 

Expect European imports to be scheduled in the fol- 
lowing order: (1) Relief goods: food, fuel, clothing, 
medical supplies. (2) Reconstruction goods: transport 
quipment of all kinds, railroad locomotives, car repair 
ad replacement parts, rail, ties, signaling equipment, 
ttc.; communications equipment, telephone, telegraph, 
power generating and transmission equipment, ships; 
housing and general construction supplies and equip- 
ment, electrical supplies, hardware, farm machinery. 
(3) Industrial equipment: machinery, machine tools, 
tand tools ; raw materials of all kinds. 

During the distress period American sellers will not 
have to go abroad. Europe will come here—is here 
tow. Sellers should make themselves and their prod- 
kts known to the foreign purchasing missions in Wash- 
ington and New York, to purchasers for UNRRA and 
of private relief agencies. 

Foreign governments have for some time maintained 

Ing missions in the United States. However, it is 
only recently that they have expanded their programs 
9 inelude not only colonies but the purchase and stock- 
pling of supplies for continental Europe. There is 
Mothing to lose and everything to gain in working 
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through the foreign purchasing missions now. Even if 
manufacturers never intend to expand their activities 
into export trade, the missions still make good cus- 
tomers. And if they do have an eye on an expanded 
post-war export business, the missions offer a valuable 
opportunity to get the manufacturers’ goods into the 
foreign market and to start building overseas demand 
for them. 

Dealing with foreign government purchasing mis- 
sions is very much like dealing with procurement 
agencies of the U. S. government. More often than not 
competitive bids will be requested. Red tape, compli- 
cated formalities, numerous documents are all to be ex- 
pected as routine. On the other hand, terms are 
usually cash, in dollars, sometimes in advance. Deliv- 
ery requirements are usually reasonable and shipping 
details are handled by the purchasing mission. 


GOVERNMENT CONTROLS 


Businessmen both here and abroad are impatient for 
the time when government agencies can be by-passed 
and person-to-person, firm-to-firm relations can be 
resumed on a “business” basis. But government agen- 
cies will be in the picture for as long a period as you can 
safely cover in your production and distribution plan- 
ning. 

As long as we have supply shortages, exports will be 
cleared with the War Production Board. As long as 
there are shortages of shipping space, exports will be 
cleared with the War Shipping Administration. As 
long as foreign countries must limit their imports, they 
will control them. As long as the war goes on, the 


Foreign Economic Administration will want to super- 


vise exports from the point of view of possible advantage 
to the enemy. 

Until recently, the government was considering a 
cut in the number of products subject to export quotas 
and licenses. Of the 1,000 on the list, about 800 were 
to be freed of regulation. Control was to be retained on 
only a few—such as forest products, chemicals, textiles 
and some consumer goods. This policy was designed 
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United States foreign trade in recent years and as projected into the postwar years. 


to give American exporters a fast re-entry into world 
markets. But now that most domestic controls (such 
as L and M orders) are being continued even beyond 
V-E Day, it is highly unlikely that any large number of 
export controls will be lifted. 


LOOSENING OF RESTRICTIONS 


Earliest relaxation of controls will affect shipments 
in the direction of Latin America. The internal econo- 
mies of western-hemisphere countries have been less 
drastically affected by the war and they have been able 
to accumulate considerable dollar credits. 

It is also expected that restrictions on commercial 
transactions and communications—including civilian air 
travel over the Atlantic—may be relaxed at any time 
to permit the resumption of private trading with France. 
The Treasury will release funds for that purpose. The 
Treasury will also help a manufacturer get a private 
passport to France right now if his application is accom- 
panied by a French request. The French embassy 
will make such a request for the manufacturer if his visit 
to France will help re-establish important export indus- 
tries there. 

It is important to keep in close touch with foreign 


buying missions and the activities of the FEA. At pres- 


ent, these are the most effective means of projecting 
your business overseas. Despite the FEA policy that 
applications from private exporters will be treated on 
an equal basis with those from foreign government buy- 
ing missions, it is still wise to get export licenses through 
foreign government missions wherever possible. Their 
statements as to the end use that will be made of the 
goods carry authority ; and they are in a favorable posi- 
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2 Projected on assumption of 175 billion dollars gross national product. 
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HELP IN REACHING FOREIGN MARKETS u 
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Today thé manufacturer can’t show his line to foreig 
prospects who are eager and waiting to buy. But th 
door to overseas trade may be opened for you by th 
United States Commercial Company—an agency of tk 
Foreign Economic Administration. One of its mai 
jobs is to put American and foreign companies in tout 
with each other. The agency maintains overseas offices 
to which foreign businessmen bring their inquiries cor 
cerning American products. The USCC answers thet 
inquiries from its library of catalogues, supplied ¥ 
the United States companies. 

The manufacturer can send a description of his lise 
to the USCC. It is anxious to build as complete! 
library as possible. It will “showcase” the line to 
tential foreign customers whenever an opportunity pit 
sents itself. The address is U. S. Commercial Co., 
Division Pouch, Department of State, Washington 
marked for any or all of the cities mentioned below. 
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NATURE OF THE DEMAND 


At the moment, foreign inquiries coming into uscl 
offices are running most heavily to producer’s machine 
and equipment, machine tools, hand tools, textile m 
chinery, mining machinery, transportation equipmel! 
printing machinery, chemicals machinery, electrical m@ 
chinery, automotive equipment, etc. Manufacturer 
should send their catalogues along even if their produ 


(Continued on page 220) 
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Fast New Oven 
for Quick-frozen 
Complete Meals 


* Thermostatically controlled electric unit 
is wartime development, and is seen finding 
many post-war applications in transportation 
lines, in restaurants and for the home. 


UICK-FROZEN pre-cooked meals now can be 
completely cooked in fifteen minutes in a new 
. type of electric oven specially developed for this 
purpose. Already such ovens have been installed in 
transoceanic air transports and quick-frozen “sky-plate”’ 
gecials have become daily fare on Atlantic and Pacific 
ar lanes. Soon, similar ‘units will be designed for 
commercial planes, for trains, and for home use. 

‘This oven is a product of W. L. Maxson Corp., New 
York engineering firm. It is a thermostatically con- 
trolled, light weight unit in which up to six individually- 
waled quick-frozen pre-cooked meals can be quickly 
thawed, heated, and put through a phase of final cooking. 

Here is how the oven works: The specially-processed, 
quick-frozen meals, each in a resin impregnated dis- 
posable plate, are placed separately on properly ar- 
ranged racks in the oven with the meat on each plate 
fing the rear. The oven door is then closed and the 
witch is turned on. The heating elements are then 
in operation while a motor-driven fan, installed in the 
tar of the oven, provides thorough and even distribu- 
tion of hot air over all of the plates. No further atten- 
tion is required. At the end of fifteen minutes com- 
pletely cooked meals, comparable to cooked-to-order 
meals, are removed from the oven and are ready for 
immediate serving. The thermostatic control prevents 
wen heat from exceeding 325 F. 

The oven now installed in the air transports weighs 


Viring diagram for cabinet and new electric oven for 
preparation of quick-frozen meals. 
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Placing a complete meal on a rack in the new electric 
oven; note the high-speed fan. 


only 33 pounds.’ It operates on 24 volts, d-c. The fan 
motor consumes 235 watts current, the heaters 1800 
watts. The oven is 20% inches deep, 14 inches wide, 
and 19 inches high. It is made of stainless steel. 

Use of two or four ovens increases efficiency to a 
considerable degree. For instance, two ovens operat- 
ing in such a manner as to have both fans on at all 
times and the heating elements on alternately will in- 
crease thawing and heating productiveness by 50 per 
cent while adding only approximately 10 per cent to 
the electrical load. This is on the basis of no lost time 
and after the loading of the first six meals. The first 
loading is fifteen minutes instead of ten minutes. 
Schedule of production would be as follows: 








Total Watts No. of Weight 
used, meals per | of oven. 
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As installed in the air transports, the oven is part 
of a complete frozen food cabinet. This cabinet, made 
of aluminum, has a compartment for a balsa wood food 
storage box with a capacity for 36 quick-frozen meals, 
as well as other compartments for utensils, etc. It is 
completely wired (see diagram) and provides the nec- 
essary switch and relay for the operation of the oven. 
A selector dial indicates the proper heating period. 
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Metal and Glass Can Be Joined |: 


in Pressure-Tight Seal 


* Alloy of nickel, cobalt and iron, with same coefficient of expansion as glass a 


also forms chemical bond which effectively seals against pressure, thereby 


facilitating the designs of electrical equipment and its operation. 


W. H. BRANDT 


Materials Engineering Department 
Westinghouse Electric Corpotation 


able to the design engineer, the alloy “kovar” 
occupies a unique position in that it was developed 
specifically with the same coefficient of thermal expan- 
sion as glass, and hence serves as a connecting link 
between metallic and non-metallic materials in such 
equipment as lamps, electronic tubes, refrigerators, 
transformers, and meters. Recently it has been found 
that even small transformers and combat equipment 
function better when in a vacuum-tight ‘can. 

In many modern electrical devices, the fundamental 
processes go on in an enclosure. In some cases the 
enclosure is evacuated, in some it contains a special gas 
or vapor and in others it has the sole purpose of pro- 
tecting vital elements against the damaging effects of 
moisture and dirt. All of these enclosures have certain 
features in common: Current must be carried in and 
out of the enclosure and the leads by which the current 
is carried must be insulated. This must be done without 
any sacrifice of tightness. Glass at once suggests itself 
as the insulating material since it is vacuum-tight, but 


MONG the thousands of metallic materials avail- 


Fig. 1.—Two “kovar” seals showing the approximate 
range of sizes in which commercial seals are made. 





Stupakoff Ceramic & Mfg. Co. 





E. S. LATIMER 


Fig. 4.—First step in making a seal—forming the glass 
under heat to mate with the metal part. 


to be usefully applied, it must be possible to make a 
vacuum-tight seal with metal. In some cases such as 
lamps, photoelectric cells, and in making windows -for 
observation, it is the only material having satisfactory 
light transmission characteristics. 

In sealing glass to metal, the most important charac- 
teristic is the match in expansion, since glass is brittle 
and will crack if stresses become very great. The range 
of expansion coefficients is great among both metals and 
glasses. Although there is a considerable amount of 
overlapping, the, better glasses have a rather low coeffi- 
cient of expansion that is matched only by the expen 
sive metals, molybdenum and tungsten. Tungsten and 
molybdenum possess the property of sealing into hard 
or thermal shock-resistant glass but offer difficulties in 
machining and fabrication. Their cost is excessive and 
their use confined to small and simple shapes. 

Prior to the advent of “kovar,” seals of glass to metal 
were limited to small seals, seals to soft glass or seals 
of questionable mechanical properties such as the coppef 
“feather-edge” seal in which the metal is made to absorb 
all the stresses due to difference in expansion. Becaus¢ 
of amalgamation with mercury, which is the usual 
source of conducting vapor in the various gas conduct 
ing devices, copper had to be plated with a mercury 
resistant metal. This introduced an undesirable expens 
and offered questionable protection. Other disadvat- 
tages of copper were the necessity of employing the 
Housekeeper technique (feather edge or tubular shapes) 
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which require a high degree of skill, and tedious low 
temperature “baking out” or degassing. High chromium 
iron alloys would seal only into soft glass. This com- 
bination offered inadequate resistance to thermal shock 
and the metal was somewhat difficult to fabricate. 

About fifteen years ago, the Westinghouse Research 
Laboratories attacked the problem of developing an 
alloy for sealing to low- expansion of “hard” glass that 
would embody the following properties: 

1. Must readily seal into hard or thermal shock 

resistant type glass. 

2. Must have substantially the same expansivity as 
the glass from room temperature to the annealing 
point of the glass. 

3. Must produce a permanent vacuum-tight seal. 


wire, tubing, cups, eyelets, and other miscellaneous 
shapes (Fig. 3 on page 132). 

It has a high electrical resistivity (45 microhm-cm) 
and is ferromagnetic, having approximately the same 
magnetic properties as annealed low carbon steel. It is 
more corrosion resistant than ordinary steel but is 
inferior to stainless steel in this respect. In applications 
in which “kovar” is used, a high degree of resis- 
tance to scaling or to attack by corrosive media is not 
required. There have been no cases in which its useful- 
ness has been limited by its corrosion resistance. It may 
be joined to other metals by brazing, soldering, or weld- 
ing, however, brazing is the more common method 
because it combines the advantages of a reliable vacuum- 
tight seal with the ability to stand moderately high 





Fig. 5. (left) The metal and glass, both spinning in the flames of the gas jet, are brought together. Fig. 6. (right) 
-—The seal remains in the flames until the oxide coating of the metal dissolves into the glass. 


4. Must be easily machined or fabricated to permit 
the use of small and intricate shapes. 

. Must be of controllable composition to permit 
duplication of results. 

6. Must resist mercury attack. 

7. Must be useable without need for feather edge on 

tubular or intricate shapes. 

8. Must be relatively inexpensive, eliminating re- 

straints on size and capacity. 

9. Must be weldable, solderable or brazeable to other 

metals. 

The answer was found in an alloy of twenty-nine per 
cent nickel, seventeen per cent cobalt and balance of 
iron. This alloy is related to the unique alloys, (invar, 
dinvar, and super-invar) in the iron-nickel-cobalt sys- 
tem. It was found that by careful control of composi- 
tion, the expansion of a hard glass could be matched 
with precision. 

The effectiveness with which size limitation has been 
eliminated may be judged by Fig. 1 showing two com- 
mercial “kovar”’ seals representing approximately the 
present commercial range of sizes. The match in expan- 
sion with glass may be seen in Fig. 2 on page 132. 

In mechanical properties and in working and fabri- 
tating characteristics, this material is quite typical of 
the nickel alloys.: Its tensile strength in the annealed 
condition is about 70,000 psi and its hardness is 160 to 
It may be forged, rolled, drawn, and 
machined and is therefore available in the form of sheet, 
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temperatures encountered in sealing to glass. 

The seal between “kovar” and glass is a chemical bond, 
formed through a heating process in which the surface 
oxide on the metallic part is dissolved into the glass at 
the glass-metal interface. This forms a perfect hermetic 
seal, permanently vacuum and pressure tight under all 
climatic conditions. The process is basically quite simple. 
The part to be sealed should be so designed that there 
are no sharp corners at points to be sealed. The part 
must be annealed in a decarburizing atmosphere to 
remove the effects of cold work and to eliminate residual 
carbon at and near the surface. The part is then heated 
in a dull red heat in an oxidizing atmosphere until a thin 
adherent oxide film is obtained. Molten glass may then 
be applied immediately or it may be reheated for sealing 
in a separate operation. When suitable processes have 
been set up, only a moderate amount of skill is required 
on the part of the operator; in many cases it is possible 
to train an operator to make ‘kovar” seals in a single day. 
This has been a very important factor in the tremendous 
expansion of tube manufacture occasioned by the war. 

The most outstanding feature is ease of manufacture 
as mentioned above. This naturally results in low scrap 
loss and a more satisfactory product. The second out- 
standing feature is ruggedness. Since the match between 
the coefficients of expansion of glass and this alloy is 
very accurate, the parts may be designed for rigidity and 
strength. An electronic tube, for example; will not de- 
form under atmospheric pressure when pumped out and 
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Fig. 2.—Curve showing match in expansion between 
“kovar” (solid curve) and two commercial glasses 
(shown dotted). 


will stand relatively great abuse without mechanical 
failure. Seals of this kind have shown a decided advan- 
tage in combat equipment where ruggedness is at a 
premium. These features may be used by the design 
engineer in many ways, to improve appearance, to in- 
crease useful life and rating, to decrease weight, etc. 

As an example, a certain X-ray tube was converted 
from a copper seal in which a feather edge of copper is 
sealed into glass to “kovar.” This conversion resulted in 
a saving of ten per cent factory scrap and ten per cent 
field failures which clearly amounts to a saving of twenty 
per cent not counting the extra costs of making field 
replacements. 

In military operations in the Pacific, equipment must 





Fig. 3.—“Kovar” lends itself to shaping techniques 
such as drawing, rolling, spinning and punching. 
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function under extremely adverse conditions. Tey, 
peratures range from sub-zero to tropical heat, humidit 
may be very high and insects and fungi contribute tp 
rapid deterioration of such equipment as communication 
and range-finding apparatus. To shield against these 
deteriorative influences, total enclosures using “koyar” 
glass seals for leads were applied to transformers, re. 
sistors, capacitors, condensers, vibrators, switches, re. 
ceivers, transmitters, and various other electrical com. 
ponents. This resulted in adequate protection to 
sensitive instruments and improved their performance. 
The small seal shown in Fig. 1 is a type of terminal used 
in such an enclosure, They must be able to stand heat 
shock due to soldering in place, or due to immersion in 
cold sea water without failure. They must be rugged 
and permanently tight. 

A manufacturer of a temperature compensated tuning 
fork which is the basis for electronic frequency standards 
of very high precision (one part in 1,000,000 per de- 
gree C.) has hermetically sealed the unit with “kovar” 





Fig. 7.—The finished envelopes sealed as shown in 
preceding illustrations. 


glass terminals. The instrument is incorporated in 
equipment used in actual-combat and also in testing 
instruments where this exceptional precision must be 
maintained. “Kovar”-glass terminals contribute to the 
maintenance of the vacuum required in the cylinder. 
The use of these terminals enables the manufacturer to 
effectively reduce the size and weight of the cylinder 
and has facilitated quicker, easier, more dependable and 
more economical assembly of the unit. 

In the instrument and gauge field, the use of “kovar”- 
glass sight tubes and index glasses prove ideal for 
sealing mechanisms under pressure and where visual 
means for reading operational data must be provided. 
In other cases manufacturing costs are reduced through 
the elimination of soldered seams with a resultant saving 
in labor and material. 

Through thousands of experiments now being con- 
ducted in laboratories all over the country, new applica- 
tions and uses for this alloy are being discovered and 
developed. “Kovar’-glass seals materially contribute to 
the successful operation and life of equipment such as 
television sets, electrically operated and controlled appli- 
ances, private and public communication systems, pro- 
duction machinery and all the wonders the science 
electronics has produced. Many manufacturers are now 
gaining experience in the use of these alloys which can 
be adapted to designing superior peacetime products. 
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Wiring the Electrical Product 


According to Approved Practice 


* To adequately and efficiently provide for the integrated wiring sys- 


tems of machines and equipment requires planning at blueprint stage. 


plied to many kinds of electrical and electromag- 

netic devices and machines wired for various 
yoltages at low and high frequencies, all of which gen- 
erally require different kinds of wiring. These include 
slid, stranded, and litz conductors with various kinds 
of insulation from saturated cotton to synthetic rubber, 
asbestos and varnished cambric, and even coaxial cable 
in some cases. 

Each method of wiring is an art in itself. Standards 
have been established for some of these methods, but 
dectrically driven and controlled, completely self-con- 
tained machines present special problems to electrical 
engineers and machine designers. 

From a functional viewpoint electrical controls are as 
important to the accurate operation of a machine as 


{er is a large number of wiring methods ap- 


are most of the mechanical parts and are constructed 


accordingly. In fact, relays and timers have been 
called the brain-center of a machine. The failure of a 
contact or a connecting wire, due to damaged insulation, 
poorly-soldered connections or any other cause, will ad- 
versely affect the entire machine. 

Functional details are only parts of a well-designed 
electromechanical device or machine, however. Fire 
and casualty hazards must be taken into consideration 
and there are standards that must be complied with in 
design and fabrication. The subject of maintenance is 
also most important in any machine. 

A number of types of production machines, with their 
controls, have been quite recently compacted into self- 
contained units largely through improvements in their 


Fig. 1—Controls for Warner & Swasey radial tapping 
machine: Thread-selector switch just above left center. 


control apparatus. The modern machine tool is an 
important example of this because of its extensive use 
and because its wiring has been standardized. Hence 
the machine tool will be used as an example in much of 
what follows. 


MACHINE DESIGNER AND USER 


When direct drive from electric motors first became 
popular, machine tool builders came to face the necessity 
of providing a place for the motor. At first various 
types of mounting brackets or slide rails were evolved 
upon which a motor could be placed after the machine 
had arrived at its ultimate point of use. Designers have 
come to realize, however, that the motor is an essential 
part of the machine, performing best when designed 
into the machine as an integral part of it. 

In the same way controls were at first mounted on a 
wall or column conveniently near the machine. The 
shop electrician used his own judgment about running 
wires and making connections. Now, however, as in 
the case of motors, the controls and wiring are designed 
into the machine, and the entire assembly becomes a 
unit, with power and control provided to permit func- 
tioning as soon as it is set up. 

In some instances, especially where it is necessary 
to provide for extensive and intricate automatic op- 
eration, the controls necessary are too many and 
voluminous to permit actual incorporation with the ma- 
chine itself. Now the controls are mounted on panels 
and enclosed in cabinets which may be located at any 


Fig. 2.—The control station and panel, showing wiring, 
of a Reed-Prentice plastic injection molding machine. 
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convenient point near the machine. These panels are 
not independent attachments but are necessarily de- 
signed for electrical integration with the machine and 
are as much a part of it as though they were physically 
carried on the same base. 

Consideration of the practicability of housing con- 
trols inside the machine came about through important 
improvements in control reliability and great reduction 
in size. The former resulted from several developments. 
including the use of silver-alloy and other improved con- 
tact materials and solenoid contactors and relays the 





Fig. 3.—Control equipment installed in a _ surface 
grinder made by the Mattison Machine Works—neat 
job of wiring. 


response and time of action of which are so predictable 
that it is possible to use magnetic contactors for auto- 
matic sequence operations which must operate month 
after month with unfailing precision. 


Only when such controls were produced was it safe 
to stow them away in machine housings where they 
require little or no maintenance. The advent of these 
dependable controls has greatly enlarged the opportuni- 
ties for the use of manual controls, such as push but- 
tons, and automatic controls such as limit switches. 

The design of a complete electrically-operated and 
controlled machine requires close cooperation between 
electrical engineers and machine designers. The wiring 
of such machines involves much more than the size 
and kind of wire to use in each circuit. Oil, coolant, 
chips, dirt and dust, as well as anything else that might 
damage electrical insulation or get between contacts, 
are enemies that must be kept out of the electrical sys- 
tem.. Wires must be protected both electrically and 
mechanically. The wiring system is further affected by 
the locations of motors, transformers, control panels, 
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relays, contactors, push buttons and lights which, jp 
turn, are governed by further considerations. A carefyj 
survey will show the best locations of electrical parts 
with respect to mechanical parts for minimum rung of 
conduit and wires. 


WIRING STANDARDS 


Several years ago efforts were begun to standardize 
practices in wiring machine tools, to insure an adequate 
measure of safety, to promote uniformity in marking 
and in rating, and to permit individual variation and de. 
velopment of the art within the necessary limitations, 
The National Machine Tool Builders’ Association jn 
September, 1941, adopted an Association Standard 
entitled, “Machine Tool Electrical Standards.” The 
committee which drafted this document and performed 
the pioneer work of investigation and coordination 
comprised B. P. Graves, Brown and Sharpe Manufac- 
turing Company, Chairman; J. E. Doran, G. A. Gray 
Company ; R. S. Elberty, Landis Tool Company; D. K. 
Frost, Mattison Machine Works; L. Michelson, Glea- 
son Works; and G. A. Spohn, General Machinery Cor- 
poration. This group of pioneers evolved a standard 
around which all subsequent developments have cen- 
tered. The original standard was published as a sup- 
plement to the December, 1941, issue of ELEcrricat 
MANUFACTURING. 

With an emergency technical committee which in- 


cluded all the original committee members but to which ~ 


others, including representatives of other interests, 
had been added, the standard was put through the pro- 
cedure of the American Standards Association. From 
this it evolved June 8, 1942, as an American War 
Standard, No. C74-1942. This is still in effect. The 
emergency technical committee now has in hand a 
further revision of this standard, one objective being 
to take into consideration some of the suggestions ema- 
nating from large users of machine tools with extensive 
service experience in operating equipment to which the 
standard is applicable. 


Fig. 4.—-A radio power cable with AN-type plugs. 
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Fig. 5.—Instructing women operators in checking a 
wiring harness at the plant of the Lockheed Aircraft 
Corporation. 


Meanwhile, the subject has been brought more defi- 
nitely under the National Electrical Code. The 1940 
edition which is still the latest, complete form, contained 
no special provisions for machine tool wiring. The 
Article Committee on Motor-Operated Machine Tools 
drafted an amendment to the National Electrical Code 
covering requirements for electrical wiring and equip- 
ment on machine tools. This was approved in August, 
1942, as an interim amendment and today is effective 
as Article 670, an integral part of the National Electrical 
Code. As in the case with all interim amendments, 
Article 670 will automatically be considered and voted 


) upon by the Electrical Committee of the National Fire 
_ Protection Association, sponsors of the Code, when the 


next revision and edition of the Code is undertaken. 
The question naturally arises: In what respects are 
these two standards different? It should be understood 
at the outset that there is no conflict between the two 
and no desire on the part of anyone to promote either 


} one over the other. They have had two different 


origins and have two quite distinct applications. The 
American War Standard was evolved by industry and 
its application is in the hands of the machine tool build- 
ers, at the point where the equipment originates. The 
Natignal Electrical Code is sponsored by fire protection 
amd insurance interest; it is applied at the point of 
installation and in many cities has the force of law. 

Article 670 of the National Electrical. Code treats of 
wiring methods, conductors, enclosures for control 
equipment, overcurrent protection, and grounding. The 
American War Standard provides for most of this and, 
in addition, wiring diagrams, electrical clearances, and 
standards and types of motors are included. Some of 
the requirements covered in both standards are treated 
more explicitly and in greater details in the American 
War Standard. Provisions for grounding are an ex- 
ample of this, the industry standard being much more 
specific. 

Wire with solid synthetic rubber insulation (type 
SN) is known as flame-retardant and moisture-resisting 
but it is not always credited with a quality very im- 
portant in machine-tool wiring—resistance to oil. Ac- 
Wrdingly, it is generally used where there is any possi- 

of contact with oil. This kind of insulation has a 
fielectric strength of at least 750 volts per inch and is ap- 
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proved for voltages up to 600. 

In very large'machines to be set upon special, deep 
concrete foundations, with conduit poured in place, 
much of the wiring installed on the machine during 
erection in the shop is of a temporary nature. Ma- 
chines produced individually or in lots of only a few 
naturally must be individually wired, although the data 
on lengths of wires required for one machine may be 
used for other machines of the same type built later 
on. In the manufacture of groups of identical machines, 
much of the wiring may be fabricated into a wiring 
harness for easy and accurate assembly and the elimina- 
tion of much waste since the lengths of wire required 
are cut continuously from reels or spools. 


IDENTIFICATION 


A practical .difficulty encountered in the use of col- 
ored wires for coding connections, especially during 
the present emergency, is that the proper size and color 
of each wire must be in stock before a machine can be 
wired. Since green usually indicates an equipment 
grounding conductor and white indicates the grounded 
neutral conductor of the circuit, these colors should not 
be used for any other purpose. Any system of coding 
should be explained in the wiring diagram. 

Extruded plastic tubing makes it possible not only to 





Fig. 6.—Checking individual wires in a harness er 


position and continuity at the plant of the Whita 
Cable Corporation. 


T 


color-code the wires at their ends but also to carry 
identifying symbols. Placed over the wire before the 
terminal is attached, the tubing is slid over the termina] 
when in position, thus also preventing shorts between 
terminals. Methods of wire identification include use 
of strands, color-coding, and marking on metals or tape 
bracelets. 

Quick and sure methods of connecting up apparatus 
by means of improved harnesses were first demonstrated 
and utilized in the early days in hitching up fire fighting 
equipment where seconds were important. Although 
first encountered in the communication field where 
solid wires were employed to connect terminal strips 
to individual jacks in telephone switchboards, it was a 


(Continued on page 230) 


135 





Washington Saye— 





A summary of current news releases 
from government bureaus, affect. 
ing the interests of the readers of 
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The crescendo of history that culminated in the long- 
awaited and long-prayed-for victory in Europe made 
obsolete many of the orders and regulations issued by 
Washington agencies during the month preceding V-E 
Day. This is not to say that V-E Day came as a sur- 
prise, nor that Washington had not been prepared to 
move incisively toward civilian production as swiftly as 
possible and in as many directions as possible. But all 
major moves necessarily had to be held up until victory 
had been definitely won and proclaimed. 


Reconversion Begins 


Here is how the situation shapes up a few days after 
V-E Day as this issue of ELEcTRICAL MANUFACTURING 
goes to press. An impressive number of controls have 
already been revoked. Cutbacks in war production 
will multiply and there will be some outright cancella- 
tions. The extent of these cutbacks and of these can- 
cellations will determine the extent of availability of raw 
materials, and of parts and equipment for civilian pro- 
duction. An easier manpower situation, helped by the 
projected return of some two million soldiers, will facili- 
tate the utilization of such materials and equipment. 


Already WPB chairman J. A. Krug has announced’ 


that practically all restrictions on the output of many 
durable consumer goods would soon be lifted. He has 
also announced that manufacturers planning to convert 
to civilian production may at once place orders for steel, 
copper and aluminum for delivery after July 1, subject, 
however, to prior needs of war production. And he 
added that within the next few months WPB expects 
to cancel about half of the 400-odd limitation or conser- 
vation orders on its books as of April 1. 


First Production 


i 


Financing for reconversion will receive aid both from 
government sources and from private banks. Federal 
Loan Administrator John W. Snyder has stated that 
his agency is prepared to speed reconversion by making 
it convenient for business, big and small, to obtain 
needed funds. The nation’s banks are expected to put 
into full operation the extensive and well-integrated 
plans they announced at the end of last year, by which 
individual banks as well as regional banking “pools’’ 
will be ready to fill all legitimate reconversion financing 
needs of business and industry. 

What civilian products are likely to be first off the 
production lines? How soon will revoked production 
controls have actual meaning in terms of finished goods? 
It is pretty generally conceded that concentration will 
be on civilian products which are badly and in many 
categoriés desperately needed. A list of such products 
wotild include refrigerators, clothes washers, vacuum 
cleaners, toasters, irons, heating equipment, cooking 
utensils, radios, etc., for the home; business machines 
for office and store use; and machine tools to do the 
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job of peacetime production. And high on this list are 
many electrically operated products urgently needed to 
replace those worn out in service during the war years, 

Answers to these questions, and to others that. became 
pressing as V-E day came and passed, were given by 
Director of War Mobilization Fred M. Vinson in his 
report of May 9 to President Truman. Significantly, 
his report was titled, “The War—Phase Two,” for in 


this terse phrase there was the sobering reminder that 


war production will continue to have paramount claims 
upon the available resources of the nation until victory 
over Japan. But the controls inherent in such claims 
would relate only to war production; civilian industry 
would generally be on its own, within a steadily shrink- 
ing pattern of WPB assistance. 


The Vinson Report 


Here are the highlights of the Vinson report as it 
specifically covers war production, reconversion to 
civilian goods, manpower, and economic controls: 

War production will continue at a very high rate. 
Even six months from V-E Day it will almost equal the 
rate of 1943. This is so, Mr. Vinson said, because it is 
not simple to shift from a two-front to a one-front war, 
and because the main battles in the Pacific still lie ahead. 
But cutbacks have already started, and by the end of . 
July there will be a net total decline in war production 
between 10 and 15 per cent. Thereafter, the curve 
will flatten out and no larger cuts can be expected until 
the needs of the war against Japan will have been filled. 

Production of many minor electrical appliances and 
other durable and semi-durable goods will be immedi- 
ately started or expanded. And, in addition, output of 
certain consumer items such as refrigerators and wash- 
ing machines will receive a cautieus go-ahead signal. 
This will also apply to heavy equipment such as locomo- 
tives, trucks, farm machinery, oil-drilling machinery. 

Some new household products should be available 
in limited number within the year. Washing machines, 
refrigerators and other badly needed items will go 
quickly into production. Output of electric irons and 
stoves will be stepped up within three to six months 
depending on manpower and materials. And some new 
radios should be available this year, but the situation 
here still looks very tight. 

Procedures ‘for relaxing WPB controls and getting 
civilian production statted have been worked out and 
defined. These controls may be removed entirely, may 
be relaxed on local basis, or may be otherwise handled 
to meet special circumstances. Steps already taken 
by the WPB or which it plans to take were outlined 
as follows: : 

1. Restoration of the complete operation of the 
spot authorization plan for approving civilian pro- 
duction through its district and regional officers. 

2. Revocation of a number of orders which at 
present restrict, or prohibit, the manufacture of cer- 
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what you should know about 


STYRALOY 


9 ‘ 
Dow Ss new plastic for electrical applications 





Enthusiastic response from many electrical engineers followed 


interest is well-founded for this new, Dow developed syn- 
thetic elastomer already occupies an important place in the 
field of low-loss, low capacitance, high dielectric strength, 
insulating material. 


Developed initially for insulation uses where low loss at high 
frequency was an important factor, Styraloy 22 soon attracted 
attention for other uses . . . for aircraft ignition installations 
because of its flexibility at low temperatures and freedom 
from corona attack even at high altitudes . . . for radio 
gaskets, bushings, and similar products . . . for ‘combining 
with synthetic “tubber to provide flexible, water resistant 
wire insulation. 


These are some of the things you should know about Styraloy 
22—so you can determine where this new product can best 
ft into your own plans. Complete data is available on request. 















We at Dow know from experience that success in 
plastics is not a one-man nor even a one-industry 
job. It calls for the combined skill and cooperation 
of manufacturer or designer, plus fabricator, plus 
raw materials producer. Working together, this team 
saves time and money and puts plastics to work 
successfully. Call us—we’ll do our part. 
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tain minor durable and semi-durable consumer goods, 

or that limit the use in such articles of materials which 

are no longer critical. Gradual revocation of these 
orders has already begun. 

3. “Open-ending” the Controlled Materials Plan 
(CMP) so that copper, steel and aluminum, now 
channeled entirely by allotments to war production, 
may be released also to civilian manufacturers for 
purchase in the free market in such quantities as are 
no longer needed for war or essential civilian pur- 
poses. 

4. Removing of “rating floors” from a number of 
items, now under WPB orders, to permit delivery 
or production of these items without a special WPR 
priority. 

5. Positive priority assistance for smaller manu- 
facturers and veterans in obtaining needed materials 
and components so that each will have a fair chance 
to get his share. 

Of the major raw materials, it is expected that two 
or three million tons of steel will be released for civilian 
use during the first quarter after V-E Day, and that 
about 500,000,000 pounds of copper and brass, and 
about 150,000,00 pounds of aluminum will be made 
available during the same period. 

But while production controls will be gradually re- 
laxed, and while raw materials will become easier, eco- 
nomic controls—on prices, on wages and on taxes—will 
stand. OPA will continué price ceilings on items now 
available and will establish prices on newly manufac- 
tured goods. All these controls will be needed, Mr. 
Vinson stressed, to prevent inflationary tendencies. 
Production of civilian goods, he said, would not, for 
some time to come at least, make price control easier. 
In one other direction controls will also remain tight and 
that is on transportation. For the burdens on the rail- 
roads will be intensified by the necessity of carrying 
troops and war supplies for shipment to the Pacific. 


Limitation Orders Are Revoked 


Meanwhile the flow of revocations of limitation orders 
began to gather momentum. Here is a summarv of 
some of these revocations: 

Medical X-ray equipment for civilian purposes can 
now be shipped by manufacturers without restriction as 
result of revocation of limitation order L-206. Ship- 
ments for military purposes were not restricted by the 
original order. The types of X-ray equipment affected 
by the revocation include power units; radiographic, 
fluoroscopic and therapy tables; photo-fluorographic 
units; cassettee changers; and tube stands. 

* Production and distribution of physical therapy equip- 
ment originally controlled by order L-259 are now free 
of restrictions. As a result, more infrarred and ultra- 
violet lamps will become available to the general public, 
WPB said. Other items formerly controlled by order 
L-259 may not be generally available for some time 
because their production requires components that are 
still critical. 

. And orders covering airport lighting equipment 
(L-235) and aircraft lighting equipment (L-327) have 
‘been cancelled. So was order L-151, which limited 
manufacture of domestic watt-hour meters to assigned 
quotas and retrained deliveries to essential needs. 
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Limitation order L-2116, which provided for the 
simplification and: standardization of portable electric 
tools, rotary files and burrs, hard edge flexible back 
band saws, and other tools, was revoked. 

The WPB also revoked orders which limited pro- 
duction of telephone instruments to certain quotas and 
which limited installations of new telegraph and tele- 
type-writer service. The WPB’s Office of War Util- 
ities said that there is an estimated total of 2,720,000 
applications for telephone service, while current pro- 
duction schedules will supply only 1,220,000 instru- 
ments this year. With the elimination of quota limita- 
tion it is hoped that manufacturers will be able to 
increase their output provided manpower and materials 
are available. 

Also the following orders were revoked: L-325 on 
motion-picture projection equipment for 35 mm. films 
only ; L-222 covering floor-sanding, finishing and main- 
tenance machines, industrial vacuum cleaners and blow- 
ers; L-91 on commercial laundry, dry-cleaning and 
tailors’ pressing machine; L-78 on the manufacture and 
distribution of fluorescent lighting fixtures. And in 
another move WPB relaxed restrictions on the produc- 
tion of experimental models. 

Limitation order L-298 covering resistance welding 
equipment was revoked. And so were orders L-250 
covering electric motor controllers, and L-221 covering 
electric motors and generators. Restraints were lifted 
on certain types of safety switches (L-315), on office 
machines (L-54-c), on alarm clocks (L-275), and on 
electric sump pumps and electric cellar drainers (L-42). 

The revoked orders also included L-182 on com- 
mercial cooking and food and plate warming equipment. 
L-322 on electrically operated and other types of jacks, 
and on certain industrial and commercial, refrigerating 
and air-conditioning machinery and equipment (L-38 
and L-216). Limitation orders on certain schedules of 
order L-292 on food processing machinery and equip- 
ment also were revoked. Restrictions on output and 
distribution of flashlights and other portable electric 
lights (L-71) were relaxed, but provisions relating to 
dry cell batteries have been retained. 


Electric Irons 


Thirty-three electric iron manufacturers were author- 
ized recently to produce 522,144 irons in the second 
quarter of 1945. In the first quarter of 1945 produc- 


tion authorizations totaling 521,385 electric irons Te 
€ 


assigned by WPB to 29 of these manufacturers. 
larger authorizations include: 










Manufacturers Ist 2nd 
Quarter Quarter 















12,100 


10,424 
42,015 


44,681 


Birtman Electric Co., Chicago, II. 
—~ Flexible Shaft Co., Chicago, 
Ill. 










General Electric Co., Ontario, Calif. | 165,980 119,000 
Knapp-Monarch Co., Dover, Ohio $2,527 50,422 
Majestic Electric Appliance Co., Inc.,| 90,030 74,158 


Galion, Ohio 







Proctor Electric Co., Philadelphia, Pa.| 19,819 36,373 
Steem Electric Co., St. Louis, Mo. 12,649 ie 
Superior Electric Products Corp., Cape| 41,415 22,35 


Girardeau, Mo. 
Verplex, Essex, Conn. 
Waverly Tool Co., Sandusky, Ohio 





25,000 


005 
° 21,700 


17,000 
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OUT GOES SPOILAGE! +. ~DOWN 60 cosT#! 


‘ Hamstrung by work-spoiling driver skids while he used ° With this upward swin 
; 1 ? € in producti there was a conse- 
slotted screws, a certain radio cabinet manufacturer made © quent downward swing in costs. A Mediitaiens that was 
a complete switch-over to Phillips Recessed Head Screws. = helped along plenty by the fact that Phillips Screws drive 
Result: pioduction shot up like a rocket! up to 50 percent faster! 





UP GOES STRENGTH! = «SS |,s AWAY GOES GALES RESISTANCE! 


On production . . . on costs . . . yes, also on design, .. . e Saleswise, too, use of Phillips Screws pays off. They not 
use of Phillips Screws makes a big difference. Engineered only add to a product’s strength, smartness, and general 
for heaviest driving pressures, they help designers plan : good looks. They also banish burrs that snag clothes and 
exceptional strength and rigidity into products! e _ sidetrack sales! 


Its Phillips --~ the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 
... It’s the exact pitch of the angles that eliminates driver skids. 
... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 
... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS *:" SCREWS 


WOOD .SCREWS « MACHINE SCREWS Heat’ @ SCREWS « STOVE BOLTS 
‘eo ee ee ee we ee ee ltl tll hl lll lh C6fede in all sizes, types and head styles © © © © © © @ & 


American Serew Co., Providence, R. |. The H. M. Harper Ce., Chicago, tli. Pheoll Manufacturing Co., Gham 1. 

Atlantic Serew Works, Hartford, Conn. international Serew Co., Detroit, Mich. Reading Serew Ce., Norristown, Pa. 

The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Central Screw Co., Chicago, Ill. Manufacturers Screw Products, Chicago, I1!. Scovill Manufacturing Co., Waterville, Conan. 

Chandler Products Corp., Cleveland, Ohie Milford Rivet and Machine Co., Milford, Conn. Shakeproot inc., Chicago, iil. 


The Corbin Screw Corp., New Britain, Cena. New England Serew Co., Keone, N. H. The Steel Company of Canada _— ” Hamilton, Canada 
General Screw Mfg. Co., Chicago, til. Parker-Kalen Corp., New York, N. Y. Wolverine Bolt Ce., Detroit, M 
Pawtucket Serew Co., Pawtucket, R. 1. 


_—- Continental Screw Co., New Bedford, Mass. The National Serew & Mfg. Co., Cleveland, Ohie b AR a5 no Hardware Mfg. Co., Southington. Cone. 
"tooo sococseee#ee#eeeeoe3aoeeeeseeeeeeeeeeeeeeeeeeeee @ 
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Machine Tools 


WPB announces that requests for preliminary recon- 
version aid in machine tools and construction are being 
received from the 72 industries listed by the board as 
probably in need of such assistance. The list includes 
a number of industries in the electrical field. 

Ratings are being granted, WPB added, only for 
those items the lack of which would threaten to hamper 
reconversion. There is no thought of all-out retooling 
or construction at this time, nor of replacing items that 
can be utilized now, even if new tools and new con- 
struction would be more efficient. The requests for 
help, aside from*thosé of the automotive industry, are 
still few in number, according to WPB. 

The agency emphasized that the 72 industries stand 
on an equal basis as far as WPB consideration of their 
needs is concerned. It added that its sole interest is 
to put all American industry into a position to go into 
action with as little delay as possible as soon as the 
war is over. The list, WPB explained, is not frozen: 
it will be constantly revised. 

Reconversion administrators have been named for all 
industries, whether they are on the list yet or not. 
These administrators will work with the various WPB 
industry divisions concerned with their particular prob- 
lems, with the industry advisory committees, and with 
representatives of individual establishments. Detailed 
studies of each industry’s particular reconversion prob- 
lems and postwar opportunities have been prepared. 

WPB has set a dollar value to the amount of $102.- 
000,000 on the ratings that will now be permitted. Of 
this the automotive industry will receive a large share. 
about $85,000,000. This is explained by WPB by the 
fact that, (1) the industry was very heavily converted 
to war and (2) its tools and equipment are costly. The 
$17,000,000 for the remaining 71 industries is not so 
disproportionate as would appear at first glance, WPB 
said, when it is remembered that for many, the need 
covers only a few thousand dollars’ worth of construc- 
tion or tooling. 


Industry Advisory Committees 


Members of the WPB Integral Horsepower Electric 
Motor Industry Advisory Committee at a recent meet- 
ing expressed the opinion that the industry was in an 
excellent position to meet demands for integral horse- 
power motors required for resumption of civilian pro- 
duction, as soon as manpower and materials become 
available. Only a minimum of retooling will be neces- 
sary for reconversion to peacetime programs, committee 
members said. 

Committee members said that their industry would 
be’ able to absorb from 15 to 25 per cent additional 
manpower as soon as the workers were released by 
either the military services or war production, if addi- 
tional raw material requirements could be met. Layoffs 
are not contemplated, they added. Increased foreign 
demands, reconversion, and the resumption of domestic 
progranis are expected to largely offset any reduction 
in demands by the military services. 

On the other hand, the Electric Industrial Control 
Industry Advisory Committee at its recent meeting ex- 
pressed doubts as to the industry’s ability to participate 
in proposed prelintinary*reconversion plans’ because of 
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the high priority pattern of orders already booked, the 
WPB reported. It was felt, however, that prospective 
military cutbacks may provide sufficient capacity to 
meet civilian delivery requirements. 

The industry, members of the committee declared, 
will not be able to consider civilian deliveries until milj- 
tary orders are substantially decreased. To date the 
industry has felt little or no repercussions from the 
cutbacks already announced. The present curtailment 
of military programs, it was pointed out, have been for 
the electric industrial control industry a “decrease in 
increase,” rather than a decrease in orders on their 
hooks or under production. 


A-C Motor Production 


Production of alternating current motors totaled 
551,000 in March as compared with 524,000 in Feb- 
ruary, WPB officials recently told members of the 
Fractional Horsepower Electric Motor Industry Ad- 
visory Committee. Future increases at the rate of 
about 5 per cent per morth can be expected, the com- 
mittee was informed, based upon estimated future 
scheduling. 

Members of the committee reported that the indus- 
try would be able to handle the orders under the pre- 
liminary reconversion programs if materials and man- 
power are made available. At present, the industry is 
feeling the pinch of long deliveries, especially in elec- 
trical sheet and copper products. WPB officials as- 
sured the committee that steps would be taken to solve 
the difficulty but expressed doubt that military cutbacks 
would bring appreciable relief in these special materials, 
although. these cutbacks should afford a partial solution 
to the industry’s manpower problems. It was the con- 
sensus of the committee that the industry could acceler- 
ate motor production to keep pace with that of the 
appliance industry. 


Electric Range Output 


Total production of 25,209 domestic electric ranges 
in the first quarter of 1945 reached 125,209, according 
to a WPB report to the Domestic Electric Range In- 
dustry Advisory Committee. 

Range production did not reach the 1945 quarterly 
program for 35,000 because increased demands for wart 
production in the first quarter resulted in severe tight- 
ening of the supply of manpower for civilian production, 
it was explained. WPB authorizations assigned to date 
for production of electric ranges in the second quarter 
of 1945 total 23,372, and in the third and fourth quar- 
ters, 22,597 per quarter. 

WPB currently is considering a proposal to provide, 
in the third quarter of 1945, material for 56,000 ranges 
in addition to that needed to fulfill the quarterly pro- 
gram. This proposal, if approved, would permit manu- 
facturers to place advance orders for material in prepa- 
ration for reconversion. Officials emphasized, how- 
ever, that current WPB procedures permit allotments 
of materials to manufacturers only for immediate pro 
duction purposes (subject to approval for the use 
manpower on Form WPB-3820), not for stockpiling 
in anticipation of future production, when manpowét 
and facilities are available. 
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<td ...@ necessity 


in every laboratory 


| ae most annoying and time consuming ordeal confronting 






the laboratory technician is the task of setting and holding the input voltage to apparatus 
undergoing test to a prescribed value. If the voltmeter pointer swings in synchronism with line voltage fluctu- 
ations, it is not only impossible to obtain accurate test results but time is wasted in the continual resetting of 


the voltage. An easy way to eliminate such trouble is to include a SECO 






REGULATED VOLTBOX as part of your laboratory equipment. 
This outstanding instrument consists of a POWER- 
STAT variable transformer, a voltage stabilizer, 
ad a 1% voltmeter all housed in a self- 
contained portable cabinet. To insure added 
tonvenience, a circuit-breaker, dial light, 
output receptacles, binding posts, and 


a input cord and plug are featured. 


Designated as type R-500, the REGULA- 
_ §™D VOLTBOXx provides a constant vol- 
lage at any value from O to 135 volts 
vhen operated from a 115 volt line. 


The maximum output is 500 watts. 


Contact the SECO sales engineers for 


further information. Send for Bulletins ME 


SUPERIOR ELECTRIC COMPANY 


445 LAUREL STREET ° BRISTOL, CONNECTICUT 
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Steps already taken by WPB to facilitate reconver- 
sion for civilian production were outlined by officials. 
Chief among those affecting the electric range industry 
is the acceptance of applications from manufacturers 
for permission to obtain bottleneck tools (on Form 
WPB-1319) and to construct facilities (on Form 
WPB-617). WPB officials reported that domestic 
electric range manufacturers have indicated no need 
for new construction to achieve a minimum economical 
level of range production, but requests for new tools 
total $250,000. For production at the pre-war rate, a 
need for $500,000 worth of new tools, and no new con- 
struction, is indicated, WPB officials added. 

The advisability of retaining L-23-b, possibly in re- 
vised form, after V-E Day as a vehicle to facilitate 
WPB assistance to electric range manufacturers in ob- 
taining needed materials, was discussed. Committee 
members suggested that this question be resolved at a 
later date, after other reconversion problems, upon 
which the committee’s recommendation would depend, 
have been clarified. 

Previously, the following authorization of 57,816 ad- 
ditional domestic electric ranges during the second, 
third and fourth quarters of 1945 was announced: 












2nd 3rd 4th 
Quarter Quarter Quarter 
A-B Stoves, Inc., Battle 
Creek, Mich. 
3-burner models 6,000 4,000 2,000 
4-burner models Be Ki 2,000 4,000 
alleable Iron Range 
Co., Beaver Dam, Wis. ony 
3-burner models Sue 500i 500 
4-burner models daa 3,250 3,250 
ibson Refrigerator Co., 
Greenville, Mich. 
4-burner models 2,832 2,832 2,832 
; J. Lindermann & Hov- 
erson Co., Milwaukee, 
Wis. : 
4-burner models 775 ue 
ewark Stove Co., New- 
ark, Ohio 
4-burner models 3,015 3,015 3,015 
orge Division, Borg- . 
Warner Corp., Effing- 
ham, Iii. 
4-burner models 3,000 3,000 


oberts & Mander Stove 
Co., Hatboro, Pa. 
4-burner models 


Labor and Reconversion 


WPB has announced plans for intensive consulta- 
tion with labor on all aspects of reconversion problems 
that will arise during Period I—the period between the 
defeat of Germany and the defeat of Japan. Some 300 
representatives of labor in all fields of American indus- 
try will be called to Washington for a series of meet- 
ings on reconversion problems. They will include 
representatives of unions in manufacturing operations 
in all parts of the nation. 

These meetings are expected to develop recommenda- 
tions for equitable distribution of the burden of cutbacks 
in the affected industries, WPB said, and any proposals 
on policies outside the jurisdiction of WPB will be 
made available to the Office of the Director of ‘War 
Mobilization and Reconversion. as 

The first of these meetings was scheduled with the 
Brass Mill Labor Advisory Committee to be followed 
by a meeting of the Radio and Radar Labor Advisory 
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Committee. Other meetings are scheduled with com- 
mittees from the dry cell battery, domestic mechanical 
refrigerator, domestic laundry equipment, vacuum 
cleaner, sewing machine, machine tools, general indus. . 
trial equipment, office machinery, transportation equip- 
ment, and fractional horsepower motors industries. 


Price Ceilings 


An industry study of portable floor, table and other 
kinds of household lamps is to be made to assist the 
OPA in determining ceiling prices for low-priced lamps 
when volume production is resumed. At a meeting of 
the OPA Portable Lamp and Shade Manufacturers 
Industry Advisory Committee in Washington recently, 
working out of preliminary details of the low-priced- 
lamp study was begun. The Industry Advisory Com- 
mittee is headed by Chairman A. L. Plimack, president 
of Industrial Studios, Inc., Brooklyn, N. Y. 

Electric heating pads and flashlight lanterns haye 
been added to the list of consumer goods for which 
manufacturers may apply for price increases, the OPA 
announced. The action which became effective May 7 
was taken to provide relief for those manufacturers of 
low cost articles whose production is threatened because 
their ceiling prices are below the going prices for the 
same articles. Manufacturers are entitled to this relief, 
provided they apply to the national OPA office and meet 
the: requirements of the regulation’s adjustment pro- 
visions, OPA said. 


Tungsten Supplies 


Tungsten is expected to remain in short supply even 
now, after V-E Day. Members of the Incandescent 
and Fluorescent Lamp Industry Advisory Committee 
were told recently that this element will continue to 
be the principal limiting factor in production of in- 
candescent and fluorescent lamps. 

Figures on programed production, actual production 
and shipments in the last quarter of 1944, and estimated 
production and shipments in the first quarter of 1945 
for six principal types of lamps were given by WPB 
as follows: 

In the fourth quarter of 1944, actual production 
amounted to $35,435,000 while shipments totaled $34,- 
809,000. Estimated production in the first quarter of 
1945 amounts to $34,704,000 and estimated shipments 
$38,592,000. Programed production is $36,598,000 per 
quarter. WPB officials explained. that even though 
particular limitation orders might be revoked, there will 
be preference for military and essential civilian needs. 


Alkyd Resins 


Although Army requirements for alkyd resins may 
now show a decrease after V-E Day, Navy requirements 
for the resins for use in the Pacific area will be much 
heavier, representatives of the military told the WPB 
Alkyd Resins Industry Advisory Committee at a recent 
meeting. 

As the Pacific War theater expands, a greater quan- 
tity of specialized types of protective coatings will be 
necessary for military equipment due to the high 
humidity of the jungle areas in the Far East, they & 
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Overcome these Engineering Hazards 


with Relays BY GUARDIAN 


The sleet and rain, the snow and cold of the north . . . the searing blasts of the ‘‘dust- 
bowl"... the salt laden air of the gulf states ... rigors of weather, current surges, 
vibration—all such enemies of electrical control are encountered by gas-engine gen- 
erators. Such hazards call for precision engineered relays. ‘ 

The Katolight generator employs four Guardian relays for fully automatic control. 
When a load is placed on the battery circuit, a Guardian Series 5 d-c relay energizes 
a heavy duty condenser for the starting operation. After the proper voltage has been 
built up, a Series 40 a-c relay cuts out the battery circuit and transmits power direct 
from the generator to the load. 

Two additional Guardian Relays, connected in series, are used to provide the neces- 
sary range in current control. As the load is gradually extinguished, these relays are 
energized to cut out the generator. Your wartime or peacetime product can likewise 
employ Guardian quality relays to insure dependable performance. 


IN GAS-ENGINE DRIVEN GENERATORS 


On farms... resorts... construction projects... road building... 
wherever highline power is not available the gas-engine driven 
generator makes work easier, life more comfortable. Typical of 
units providing power for small electric tools, home appliances, 
farm equipment and rural lighting is the Katolight gasoline engine 
generator, a product of Kato Engineering Co., Mankato, Minn. 





Write on your business 
letterhead for your 
NEW GUARDIAN CATALOG 


GUARDIAN™®™ ELECTRIC 


1627-G W. WALNUT STREET 


CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR IHOUSTRY 














plain. WPB officials pointed out that this may be an 
important consideration in reconversion plans, inasmuch 
as it will limit the quantity of alkyd resins available for 
protective coatings for automobiles, refrigerators, wash- 
ing machines and similar consumers’ durable goods re- 
quiring such finishes. 

Another factor in the alkyd resin situation is the fact 
that phthalic anhydride, used in the production of alkyd 
resins, is one of the most critical raw materials in the 
war production program because it is required in con- 
stantly increasing quantities for the production of insect 
repellents as more men are moved to Pacific areas. 


Surplus Property 


Priorities in the purchase of surplus properties will 
be given to Federal agencies, state and local govern- 
ments, the Surplus Property Board recently announced. 
Federal agencies will receive the first priorities, the 
second priorities then going to the state and local gov- 
ernments. Such priorities will last for 30 days and 
then remaining properties will be available to com- 
mercial buyers. 


Metals 


Restrictions on the use of surplus metals were lifted 
by WPB. An amendment to priorities regulation No. 
13 now permits special sales of idle, excess or surplus 
steel, copper and copper base alloy, or aluminum in 
controlled material form without previously required 
authorizatioris. WPB.also revoked four closely related 
orders, M-9-c, M-9-c-1, M-9-c-2 and M-9-c-4, which 


The use of high-frequency elec- heating in 


tric energy for thawing out frozen 


High-Frequency Dielectric Heat Thaws Deep-Frozen Foods for Use 





various 
processes except that a convenient 





placed limitations on many copper products. 

W PB also announced that military cutbacks in brass 
mill strip production will bring production rates, for 
war needs down to about 288,000,000 pounds a month 
in the third quarter. This compares with the peak 
March output of 334,250,000 pounds. 


Electric Fans 


Ten manufacturers were recently authorized by the 
WPB to produce 27,500 propeller-type electric fans for 
essential military, hospital and industrial purposes in | 
the second quarter of 1945. Production authorizations | 
in the first quartersof 1945 totaled 33,565. 

Production authorizations are assigned to manufac- 
turers within the approved 1945 program for 100,000 
to the extent that materials, facilities and manpower are 
available. The names of the authorized manufacturers, | 
their address and their first- and second-quarter author- | 
izations are as follows: | 


Manufacturers ist 2nd 
_Quarter_|__Quarter_ 

Diehl Mfg. Co., Somerville, N. J. 90 

Emerson Electric Co., St. Louis, Mo. 2,640 

Fresh’nd-Aire Co., Chicago, III. 250 

General Electric Co., Bridgeport, 2,338 


Conn. 

Hunter Fan & Ventilating Co., Fulton, 8,235 
N.Y 

Robbins-Myers Co., Springfield, Ohio 3,577 

Safety Car Heating & Lighting Co., 75 
Hamden, Conn. 

Signal Electric Co., Menominee, Mich. 2,000 

Victor Electric Products Co., Cingein- 795 
nati, Ohio 


Westinghouse Electric Corp., Spring-| 
field, Mass. 








12,500 7,500 









heater. The other electrode may 
be seen immediately above. In 
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foods has been the subject of ex- 
perimentation by the national bak- 
ery division of the A. & P. Food 


Stores in cooperation with the - 


electronics division of Federal 
Telephone and Radio Corpora- 
tion. The equipment is very simi- 
lar to that employed for dielectric 





shelf is provided upon which 
dishes containing the frozen foods 
may be placed. The illustrations 
show at the left three one-lb. 
blocks of solidly frozen peaches 
in a dish resting upon a shelf 
which constitutes one of the elec- 
trodes of the high-frequency 





the illustration at the right the ef- 
fect of 9 seconds subjection to 
high-frequency radiation may be 
seen. As in other applications 
high-frequency heat reaches all 
portions throughout the mass s0 
that melting proceeds at a much 
more rapid rate. 
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WORK GOES FASTER WITH TOOLS 
WADE = /27/-CC/ WITH: MAGNESIUM... 


Portable tools, made lighter in weight with 
Mazlo Magnesium parts, are less burdensome. 
They’re easier to work with. Workmen show 
less fatigue slump during the day. 

Strong, durable magnesium cast parts, sup- 
plied to tool builders by American Magnesium, 
can stand the gaff of hard usage. Electric and 
air-powered grinders, tampers, chippers, drills 
and the like, have given excellent service all 
during the war. They’ve set a fast pace for 
makers of postwar tools. 
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Ask your tool suppliers about their products 
in which lightweight Mazlo Magnesium parts 
are employed. Aluminum Company of America, 
Sales Agent for American Magnesium products, 
1715 Gulf Building, Pittsburgh 19, Penna. 
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Briefed comments of 
leaders of industry, the 
business world and 

ernment departments, 





Charles E. Wilson, President, General Electric Com- 
pany, tells company stockholders of postwar pros- 
pects and of his belief that there will be a great post- 
war demand for quality products— 

“This belief is based, first, on the pent-up demands 
for our many products and services for consumers ; 
second, on the need to replace existing industrial ma- 
chinery and equipment necessarily kept overlong in 
service during the war; finally, there are the amazing 
new things which the maturing electrical industry has 
to offer—television and frequency-modulation radio; 
the expanded applications of electronics in industry, 
communications, and research ; chemical and metallurgi- 
cal developments such as silicones and powerful magnets 
that have unfolded before our eyes; the ingenious and 
versatile gas turbine ; new sources and methods of light- 
ing the world that has always been too dark; literally 
millions of new homes which will fittingly reflect the 
progress of modern men.” 


Brig.-Gen. David Sarnoff, President, Radio Corpora- 
tion of America, in a booklet outlining opportunities 
in radio and electronics for war veterans— 

“Radio now can see. So the art promises some of 
the most interesting opportunities ever available to a 
returning warrior seeking:a useful career in peace. To 
many ex-service men, television appeals as the ‘big 
show of the future.’ Directly or indirectly, television 
will employ thousands of people, including technicians, 
and artisans, businessmen and industrialists. It calls for 
producers, cameramen, directors, musicians, film ex- 
perts, scenic designers, playwrights, actors, beauticians, 
stylists, engineers, advertisers, merchandisers and many 
other skills. 

“But television is not all there is to radio today, any 
more than broadcasting was the limit of radio in 1920. 
There are endless opportunities for radio research and 
for exploring in space. The ‘ether’ is still quite a wilder- 
ness. It invites young men with new ideas to continue 
pioneering and to learn the secrets of Nature hidden in 
the vastness of space and within the movements ofthe 
infinitesimal electron.” 


Ernest R. Breech, President, Bendix Aviation Cor- 
poration, discusses post-war prices in his annual 
report— 

“Increased employment after the war will not come 
from wishful thinking, but will come as a result of the 
work and developments of the individual businesses of 
the country. In the case of Bendix Aviation Corpora- 
tion, it is also recognized that the expansion of n 
markets for new products will require courage in the 
corporation’s pricing policies. To the extent we are 
permitted to do so, we shall follow the policy of pricing 
these new products for entirely new markets on a basis 
of an anticipated reasonable volume. 

“On the other hand, in the case of many products 
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manufactured before the war subject to OPA pricing 
policies, obviously some price increases will have to be 
permitted by the OPA. 

“Consideration should be given to correcting the 
unfair discrepancies presently existing between fixed 
ceiling prices and increased manufacturing costs of 
civilian goods. Otherwise, American businesses, large 
and small alike, will be squeezed between a fixed ceiling 
price based on 1942 prices, and manufacturing costs 
that have risen rapidly during the war years. Unless 


the OPA pricing policy permits normal profit ratios, ’ 


business will not only lack the incentive to expand, but 
in many_cases will cease to operate. We cannot obtain 
maximum employment under restrictive policies.” 


Ira Mosher, President, National Association of Manu- 
facturers, on naming representatives to the United 
Nations Conference at San Francisco— 

“This war which we are winning on the military field, 
must not thereafter be lost on the economic field, as 
happened after the World War I. It is time we brought 
into action the special competence of businessmen to 
advise with the diplomatic peacemakers of the world. 

“Thereby we may have a better chance of clearing up 
the tangled war growth of economic confusion, out of 
which some new violence may otherwise burst. We 
should not have to go on verifying in each succeeding 
generation the principle that we cannot have diplomatic 
peace and economic war side by side. 

“It is encouraging that industry is recognized as a 
qualified consultant of government representatives at 
this Conference on International Organization. We 
hope to be heard too at the conference on final peace.” 


Sosthenes Behn, President, International Telephone 
and Telegraph Corporation, outlines research projects 
in his annual review— 

“It is our intention further to develop the research 
and development work of the American laboratories 
and to expand the position of the factories in the United 
States so that they will serve in the postwar period as 4 
center and base for the research and development work 
of our laboratories and the production of our factories 
in other parts of the world where American technique 
and practices will be developed in close cooperation 
with the technique and practices of our other factories 

“Certain developments during the war period in the 
art of electronics have already proved that they will 
have undoubted usefulness when applied to con : 
purposes. These developments should have not ay 
effects on aerial navigation ; and our research engi 
are giving special attention to their application in 
development of electronic devices for controlling’ trafit 
over the great world skyways of tomorrow. ‘ 

“The Research and Development Laboratories . + ~ 
include projects of an urgent character as well as ° 
search problems calling for long term investigatio® 
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This gasket provides 
a tight, lasting seal in 
LIGHTNING ARRESTORS 


. . « because it is 





1. Truly compressible 
2. Permanently resilient 
3. Not affected by weather 


REE properties are essential to assure a 
positive, lasting seal in valve-type light- 
ning arrestors. The gasket must (1) be soft 
enough to cushion a glass or porcelain body 
under heavy assembly pressure, (2) be per- 
manently resilient, (3) age well. 

To meet all three requirements, Armstrong’s 
engineers recommend the gasket shown above. 
Made of one of Armstrong’s Cork-arid-Syn- 
thetic-Rubber Compositions, it is both highly 
compressible and permanently resilient. It 
safely cushions glass or porcelain bodies, yet it 
provides a tight, lasting seal which prevents 
entrance of moisture either through direct 
leakage or by breathing action. And the gasket 


descriptions of Armstrong’s 
Sealing Materials, see Sweet’s 
File for Product Designers. Or 
mite for your copy of the free booklet, “Gaskets, 
Packings, and Seals.” Address Armstrong Cork 
Company, Gaskets and Packings Department, 
6 Arch Street, Lancaster, Pennsylvania, 


JUNE 1945 





retains these characteristics through years of 


exposure to summer sun and winter cold. 

Cork - and - synthetic - rubber compositions 
are only one of the many types of materials 
supplied by Armstrong for sealing switches, 
potheads, oil-filled cables, circuit breakers, 
and other electrical equipment. These ma- 
terials include cork compositions, synthetic 
rubber compounds, fiber sheet packings, and 
rag felt papers. 

This variety of specialized gaskets, pack- 
ings, and seals, coupled with Armstrong’s 33 
years’ experience in this field, assures you of 
unbiased recommendations when you send 
your sealing problems to Armstrong. 


ARMSTRONG 'S 


Re er ener se TA Oe eS On ee Le 


AY 


Cork Compositions * Cork-and-Synthetic-Rubber Compos 


Synthetic Rubber Compounds e Cork-and-Rubber Comp 


Fiber Sheet Packings e Rag Felt al Loe Ls 
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G. Edward Pendray, Assistant to the President, 
Westinghouse Electric Corporation, and Charles W. 
MacLean, Assistant Director of Education for the 
company, in a recent article on scientific education— 
“World War II truly has been called a scientist’s war. 

Its impetus to research and industrial development has 

been even more pronounced than in World War I. 

Research departments have packed approximately 15 

years of development work into the three years the 

United States has been at war. Postwar applications 

of these developments are almost limitless, and will pro- 

vide opportunities for well-trained science students in 
every field. It is the duty of the science teacher to keep 
abreast of these developments so as to retain the vitality 
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of his teaching. It is the obligation of industry to do 
everything possible to assist him. 


Robert C. Stanley, Chairman and President, Inter. 
national Nickel Company of Canada, Ltd., discusses 
stainless steel prospects at company’s annual meeting— 
“We now live in an age of white metals. . . . The non- 

ferrous nickel copper alloys, together with the ferroys 

alloy, stainless steel, are finding new fields . . , 
“Our interest in the expansion and continued success 

of stainless steels is very definite and during the past 

year we have established a section in our Development 
and Research Division to co-operate with the steel 
indystry in developing technical data Of interest . . .” 





Quality Control Methods for Radio Tubes 


Controls methods in the manufacture of radio tubes 
was a featured topic in a recent one-day session of the 
Management Division, Metropolitan Section, American 
Society of Mechanical Engineers. J. R. Steen, manager 


of quality control for Sylvania Electric Products, Inc., . 


discussed “Radio Tube Finishing Controls,” and J. H. 
Campbell of the General Electric Company presented 
a paper on “Analysis of Radio Tube Tests” prepared 
by himSelf and C. G. Donsbach, also a G. E. engineer. 

Mr. Steen pointed out that the present high degree 
of standardization is a considerable advance from the 
situation which existed prior to 1941 and that this 
advance is largely due to the requirements of the mili- 
tary services. He referred to the existing Specification 
JAN-1A for radio electron tubes as ay example of the 
excellent results obtained from cooperative effort within 
the radio tube industry itself and between the industry 
and the military services. ; 

The establishment of scientific quality controls on 

industry-wide basis, he added, will most likely remain 
even after the wartime need is removed. “It is certain,” 
he concluded, “that the wide-awake manufacturer will 
have recognized their value and will enlarge upon their 
use. It seems safe to predict, therefore, that as re- 
quirements change from military to civilian, the need 
will be greater than before. With narrow margins of 
profit, producers will find it increasingly necessary to 
make use of all known tools available which will assist 
in the production of an article having the highest quality 
and the lowest cost.” 
' . In the paper he presented, Mr. Campbell emphasized 
the complexity of processes in the manufacture of elec- 
tronic tubes. “Professional groups,” he urged, “nor- 
mally associated with design and laboratory activities 
must be called upon to work in the factory. The regu- 
lar complement of production engineers in an electronic 
tube factory must have the assistance of chemical and 
metallurgical engineers as well as glass technologists. 
This technical help in manufacturing contributes con- 
siderably to the control of material assembly, test and 
the outgoing quality of the product.” 

Mr. Campbell also stressed the importance of sta- 
tistical quality control. In the electronic industry the 
need for control of the many variables present is espe- 
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cially acute since none of the parts can be tested for 
electrical characteristics until the tube is completely 
made. Statistical control, he said, can serve to create 
a growing library of information to help engineers and 
foremen make “right decisions at the right time.” 

The following are some of the many uses for statis- 
tical analysis suggested by Mr. Campbell: Sampling 
procedures for rejection or acceptance of material or 
parts where the quantity involved makes individual in- 
spection prohibitive; per cent defective charts to show 
the status of any process, machine or test; control and 
range charts to forecast changes in quality and the 
analysis of special electronic tube tests. 
tests have paved the way for new applications. 
of the tests have increased quality and lowered manu- 
facturing costs. 


Vibratron Permits Measurements 
at a Distance 
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A small vibrating wire 
the frequency of which can 
be varied serves as the 









ing measurements of cer- 
tain physical quantities by 
electrical means and trans- 
mitting them over any dis- 
tance by wire or radio. The 
art of thus making meas- 
urements at a distance is 
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basis of a method of mak-.- 





called telemetering. This } 
particular device was a 
veloped by Rieber Research © 

Laboratory and was de=) 
scribed by Frank Rieber “7 
in a lecture before a recent 
session of the Institute of 
Radio Engineers. The tube] 
is 5 in. long and the fre- | 
quency range is from 1,500 
to 12,000 cycles. : 





















“Cold-forging” —proof #32...more each month 
PLAN TODAY: 


... because properly planned fastenings started in the 
product design stage may well mean “make” or “break” 
fo that fast and precise assembly job—no assembled 
product can be better than its fastenings. 

... because you must choose between a standard fasten- 
ing or a part especially designed to meet your specific 
need— early action allows time for an exacting choice. 


CHOOSE SCOVILL: 


... because we can aid you in that selection—our broad 
experience in fastenings qualifies us as specialists. Our 
demonstrated ability in special design* makes Scovill 
your logical choice. 

... because our skill in special design, our special pro- 
cessing with our ingenuity in cold-forging, means a sub- 
stantial savings in money—materials—motions. 


CALL A SCOVILL FASTENINGS EXPERT TODAY 


*The special purpose item illustrated above is one of 
many examples of Scovill ingenuity in cold-forging 
and demonstrated ability in special design. 














3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assemblylines. Other 
standard head styles are also 
available. 









Self-Tapping Machine 

Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 















Washer-Screw Assem- 

blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 


SCOVILL _MANUFACTURING COMPANY 


SCREW 


WATERVILLE 


PRODUCTS 


DIVISION 


1k 
WATERVILLE 48, CONN. Cae TEL. WaterRBURY 3-3151 


TOY 





NEW YORK, Chrysier Building » DETROIT, 714° Fisher Building © CHICAGO. 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. « SYRACUSE, Syracuse - Kemper Insurance Bldg, » LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St 
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WUew Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 





COLLECTOR RINGS 


Built to meet special requirements, two to twelve 
of these new collector rings can be supplied on one stub, 
complete with brush holders, brushes, studs for support- 
ing the brush holders, and stud rings. The rings can be 
assembled as a unit on one hollow tube with threads on 
one end and insulation bushing on the opposite end. 





Connecting wires on the rings can be brought out on 
either end. All collector rings are made of hard bronze 
material. The rings carrying the current are made of 
brass, Bakelite insulation is used. Sizes are available to 
carry currents of 5 to 200 amperes. The B. A. Wesche 
Electric Company, Cincinnati, Ohio. 


NEW PRECISION RESISTORS 


The new series of resistors are pie-wound to 1 per- 
cent accuracy. Specially enameled alloy resistance wire 
is non-inductively pie-wound on a non-hygroscopic ce- 
ramic bobbin which has a hole through the center for 
a No. 6 screw. After being wound, the resistors are 
vacuum impregnated with a special varnish. This pro- 
vides additional insulation and thoroughly protects the 





winding against humidity. The resistors can be coated 
with a varnish containing a fungicidal agent for use 
in the tropics. 

Series 82 is available in three sizes—1}4 g in. diameter 


by 1% in. long, 1%¢ in. long, or 1% in. long for the 2, 
4 and 6-pie units respectively. The minimum resistance 
is 0.1 ohm for all units and the maximum is 400,000 
ohms for the 2-pie unit, 750,000 ohms for the 4-pie, 
and 1 megohm for the 6-pie unit. This series has two 
lug terminals at one end firmly fastened by screws. 

Series 83 is available in three sizes— in. diameter 
by %¢ in. long, % in. long or 1 in. long. The first two 
units are 2-pie while the third is a 4-pie unit. The 
minimum resistance is 10 ohms for all units and the 
maximum is 200,000 ohms for the small 2-pie unit, 
400,000 ohms for the larger 2-pie and 800,000 ohms for 
the 4-pie unit. This series has radial wire leads. Ohmite 
Manufacturing Company, 4835 Flournoy Street, Chi- 
cago 44, IIl. 


MIDGET TRANSFORMER 


Small enough to be incorporated directly into the 
cases of earphones and hand-held microphones, this 
unusually compact transformer, 34%o in. x 2% x Ye 





in., has been designed for use in light-weight com- 
munications or other electronic equipment. 
The new transformers, utilizing newly developed 


materials and manufacturing methods, have high degree 


of operating efficiency with a uniform frequency fe 


sponse of 2 db from 100 to 8,000 cycles. These trans- 
formers can be made with windings to provide im 


pedances as high as 200,000 ohms and, when used as # 


choke, with inductive reactance as high as one megohm.. 


They may be potted, shielded or hermetically sealed if 
desired. Permoflux Corp., 4900 West Grand Avey 
Chicago 39, Il. 


NEW GLASS-FIBRE LAMINATE 


New plastics laminates made of thin, porous mats of 
bonded glass fibers greatly extend the field for plastics 
coil forms, condenser spacers, stand-off insulators, and 
other applications in radio, television and high-frequency 
electronic devices. ‘These laminates possess a low and 
stable loss factor over a wide frequency range, and have 
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In the South Pacific the life of an 
ordinary field telephone might be meas- 
ured in hours... were it not for fungus-proof- 
ing. Minute organisms, which thrive in the 
hot, humid islands of the Pacific, strip unpro- 
tected wires of their insulation...quickly cor- 
rode exposed metals and reduce untreat- 
ed plastics to a moldy heap of uselessness. 

To prevent this costly and dangerous 
destruction of precision instruments, the 
EE8-B field telephones we turn out for the 
U. S. Signal Corps are specially fungus- 
proofed during their manufacture. There 





INSPECTION IN THE DARK 
Pungus-resistant liquid is applied 
to Army field telephones in the form 
of an atomized spray. Tell-tale 
ingredient of the fungus-proofing 
és a fluorescent dye which glows 
under “black light”... Thus, by 
means of a final inspection in total 
darkness, the slightest defect in 
the continuity of the protective 
Spray coating is instantly detected. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC.* MERIDEN, CONNECTICUT 


HOW FUNGUS-PROOFING KEEPS FIELD 
TELEPHONES FIT FOR COMBAT 


can be no margin for error in this vital 
process—because men’s lives depend on 
sure-fire communications. 

You may not need fungus protection in 
the telephone instruments, electrical equip- 
ment, or electronic devices you will one day 
install in your plant. But you will be looking 
for sound, progressive engineering. ..adapt- 
ability to your particular needs... uni- 
form high quality. Ask the returning soldier 
who has used Connecticut Telephone & 
Electric Division equipment in the field what 
he thinks of it. We'll rest our case with him, 






























TELEPHONIC SYSTEMS @ SIGNALLING EQUIPMENT @ ELECTRICAL EQUIPMENT ¢ HOSPITAL 


AND SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS ¢ IGNITION SYSTEMS 


























NGINEERED 
BY BERNOTON 


Finding answers to intricate 
spring problems is routine 
to Bernston experts. Rec- 
ognized engineering "know- 







how" .. sharpened by 
specialization . . . tried by 
war. . explain, in part, 


, if Bernston's reputation for 
yaars 10 uniform accuracy and ex- 


treme precision. Send your 


z pgbleM? blueprint fe ayotation. 
Tear TU mH pees 


FARMINGTON AVE 


PLAINVILLE CONN. 
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the properties of high tensile strength, high temperatur. 
resistance, dimensional stability.and resistance to fungus 
attack. Also important is their good machinability, 

The laminates are built up by impregnating the mats 
with a thermosetting aniline-formaldeyhde resin, ang 
they are then cured under high pressure. The mats 
which originally were developed for use as retainer mats 
in storage batteries, are composed of fine glass fibers jp. 
tertwined in random orientation and bonded to form, 
thin, highly porous, felt-like material. The glass fibers 
have an average diameter of 0.0005 inch. Several types 
of binders—starch, gelatine, furfural or phenolic—mpy 
be used, depending upon the requirements of the end 
use. Mats are produced in thicknesses ranging from 
0.010 to 0.050 of an inch, and in standard widths of 
22 and 36 inches roll lengths of 150 and 300 ft. Owens. 
Corning Fiberglas Corp., Toledo 1, Ohio. 


NEW POWER TETRODE 


This new tube has been designed to overcome two 
major problems which arise as frequencies go higher: 
(1) difficulty in obtaining driving power, and (2) new 
tralization. It is a radiation-cooled power tetrode having 
a plate ‘dissipation rating of 125 watts. It is capable 
of operation as an unneutralized class-C amplifier at 
full ratings to frequencies as high as 120 megaeyeles 
With the addition of neutralization, it may be operated 





at slightly reduced ratings up to at least 215 megacyeles 
The full high-frequency capabilities have not as yet beet 
fully investigated. 

Grid-plate capacitance is extremely low, 0.03 mul, 
and it has been achieved without use of external shielé 
ing other than the usual metal chassis base for the tube 
socket. Input capacitance is 10.5 mmf. Output capat 
tance is 3.0 mmf, a value low enough to hold chargitg 
current flowing in the plate lead down to reasonable 
amount at the higher frequencies. Necessity for internal 
insulators has been avoided by simple arrangement of 
making electrodes as short and rugged as possible 
by supporting each electrode on its leads. Lead indut- 
tance has been kept to a minimum through the use ofa 
very compact “dish” type stem assembly. The drivilij 
power requirements are exceptionally low for a 
of this size having both low grid-plate capacitance 
a wide range of useful operating frequencies. Two 
watts of driving power is sufficient for 375 watts output 
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— badge and useful tool of 
fire-fighters the world over is 
proudly burnished Brass. And in 


how many places: Brass in the alarm 


ae 


boxes, in the gongs, even in the poles 
that firemen slide down to duty. Brass 
in valves, gauges, hose-couplings, 
nozzles . . . in ladder-hoisting appa- 
fatus and many other crucial points. 


SRBe2R FROST SE. 


In the various qualities of Brass 


-.- resilience, resonance, smoothness, 


—_ 
= 


‘orrosion-resistance and so on. . . lies 
‘good reason why the versatile alloy 


§ put to each particular use. But in 


BSB rR 
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It always takes a lot of BRASS to fight a raging fire! 


every use, there’s one reason that 
remains constant — dependability. 
Brass never fails on any job for which 
it is selected. And that’s exactly why, 
on so many jobs, no substitute has 
ever been found fully satisfactory 


either in manufacture or in use. 


One thing more. When you select 
a supplier of Brass, there is no sub- 
stitute here, either, for complete de- 
pendability in the matter of uniform 
weights, dimensions and analyses as 
they conform to fabricator’s specifi- 
cations. For 95 years this has been 
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a characteristic of every shipment of 
Bristol Brass sheet, rod, and wire. 
And that ease of mind, which comes 
from confidence, is something you 
will come to value, if you are plan- 
ning uses for Brass in your own 


peacetime products. 


THE 
BRISTOL BRASS 
CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 


BONDS TO BUY BRASS FOR BULLETS « 
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DIALCO ‘‘Vari-Dim’’ 
PILOT LIGHT #v.m.200 


5 DISTINCTIVE FEATURES:—in daytime this 
unit emits concentrated penetrating light 
which is visible thru surrounding bright- 
ness... A turn of the knurled head pro- 
duces soft diffused light which is ideal for 
night operation. No effect on operator's 
vision . . . Field of visibility is a full 150°, 
60° more than required minimum . . . 
Press-to-test — light finger-tip pressure ac- 
tvates the bulb testing circuit . . . Ac- 
commodates screw-base or bayonet base 
bulbs which can be quickly discharged by 
finger-tip pressure . . . Assemblies sup- 
plied complete with required lamps. Con- 
sult us about your problem. 


Write for Catalogue 
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Algonquin 4-5180-| 


CORRECT LIGHT... DAY or NIGHT... 
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Pulp Products Department 





CORRECT LIGHT 





NEW YORK 3, N. Y 
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at all frequencies up to at least 100 megacycles, Ag q_ 
result of its high power gain, this new tube, designated 
4-125 A, finds wide application in FM, AM and tele. 
vision apparatus operating in VHF areas. The tube 
can also be used to advantage in standard equi 
operating at lower frequencies. Eitel-McCullough, Ine. 
San Bruno, Calif. 








LEVER SWITCH 


Design of this heavy-duty lever switch for motor 
starting, stopping or reversing, and for motor plugging 
allows great flexibility of circuit arrangements. An gj- 
most unlimited series of combinations of contact assem- 
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blies may be built up to suit specific requirements. Illus- 
tration shows a Series 4101 switch with contacts rated 
at 20.amperes, 110 volts, a-c (non-inductive). Contacts 
of 10 amperes are available. Donald P. Mossman, Inc., 
612 North Michigan Ave.. Chicago 11, TIl. 

















VERSATILE BEARINGS 


Self-lubrication, high heat-resistance (up to 850 F), 
and immunity to acids, alkalis and most solvents are 
the outstanding characteristics of these bearings. They 
are made of carbon, graphite or of both materials, and 
are also made with special metallic contents to meet 
specific needs. Coefficients of friction and of expansion 
are low. Resulting wear on the bearings as well as on 
the contacting surfaces is found to be negligible. 





The bearings are made in a variety of complex sleeve 
or split types, of any contour required. They may be 
plated, can be shrunk, press fitted, or vulcanized # 
rubber, and can take molded-in fastenings. R | 
machineable, they may also be molded to a toleramet 
of 0.001 inch. Machining can be to close accuracy whea 
desired or the bearings can be super-finished. 
diameters of % inch to 15 inches are permi 
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P Nookup of electronic devices rely on Deltabeston Radio 
ee Wires for the utmost ae and efficiency 
despite rough operating conditions—in the frozen arctic or scorch- 


ing jungle, in the stratosphere or at sea level. One of the principal 
reasons for Deltabeston’s outstanding en is General 


Electric’s painstaking care in testing. Deltabeston provides excellent 
protection against flame, heat, cold, moisture, fungi, and corrosive 
vapors. All low-voltage types are fully approved under the Proposed 
Joint Army-Navy Specifications ] AN-C-76. 


Here are only a few of the many physical and electrical tests to 
which Deltabeston is subjected to help to make it a superior Radio 
Hook-up Wire: 

Heat Resistance Test—Deltabeston is wrapped around a mandrel, 
baked at 121 C for one hour, immersed in water and successfully 
withstands a test of 2000 volts. 
Heat and Humidity Test—Deltabeston is tested to determine the 
suitability of the insulation when subjected to conditions of high 
heat and moisture. 
Cold Bend Test—The wire is subjected to minus 40 C for at least 
four hours. While at this temperature Deltabeston is bent around 
specified mandrels, immersed in water where it withstands a 
minimum potential of 2000 volts. 
Dielectric Test—All Deltabeston 1000-volt rms Radio Hook-up 
Wires are tested for high quality and uniformity of insulation by 
—— them through a high potential test at 5000 volts, 60 cycles. 
elrabeston 3600-volt rms is spark tested at 10,000 volts. 


GENERAL (4 ELECTRIC 


BUY WAR BONDS 
AND KEEP THEM 








Operating speeds to 50,000 rpm with thrust loads of 
30 psi or loads to 2000 psi at slower speeds are possible. 
Warpage and change of shape are practically nop- 


e existing factors. 
Only A vailable from No odor or taste is imparted to liquids and as a resylt 


| these bearings are particularly useful in equipment for 
DULITE CHEM ICAL CORP chemical or food processing. Inherent lubrication per- 
<cecuiestadineiadieiliaa ease abiieepaeennicmemmmitecminemsiengaimatsiteateneant : mits wide use in inaccessible locations. High resistance 
to heat makes these bearings useful in steam turbines, 


| paper mills, drum dryers and similar installations where 
ordinary lubrication usually is impaired or is a contami- 


THE FACT BOOK-- | nating influencé. Morganite Brush Co., Inc., Long 
Island City 1, N. Y. 




















NON-RESONANT CAPACITORS 


&é DU LITE These new capacitors have the outstanding character- 
an istic of showing no resonance at frequencies as high as 
See 50 megacycles and, in many instances, even at frequen- 
cies up to 300 megacycles. The capacitors, therefore, 


ae can be used with advantage in filtering or bypassing 
CHEMIFINISHES | over wide frequency bands in place of such earlier meth- 
| 





The Fact Book—”DU-LITE CHEMI- pene 4 
FINISHES”— contains the most up- 


ods of bypassing as involved use of a paper capacitor 


to-date information and chemical shunted by a mica capacitor, or the use of different 
engineering procedure on the finish- values of capacity for different bands. 

: ; ; The new capacitors are installed by connecting them 
ing of metals. This book is not for in the circuit in the same manner as a low-pass filter 
sale, but a copy will be sent to those would be connected. Their two terminals are connected 


. . in series with the circuit, and the container is grounded 
who request it on their mony in the usual manner. They may be used to eliminate 


stationery. “hash” in many circuits by replacing relatively compli- 
cated and bulky filters. Sprague Electric Company, 
North Adams, Mass. 


SHIELD FOR CATHODE RAY TUBES 


New shock-resistant shield for five-inch cathode ray 


ie 8 tubes meets Navy requirements. It is made of 0.025 
A second printing is now on the ee inch Mu-metal, hydrogen-annealed at 1100 C for su- 


and requests will be filled as soon as perior magnetic shielding properties. A rear clamp 
it is available. The portfolio is val- 
uable to anyone who has a metal 
finishing problem. Write for yours | 
today. 








which grips firmly both the tube base and the socket at 


DU-LITE CHEMICAL C ORP. all times makes the shield practically shock-proof. 
MIDDLETOWN. CONNECTICUT Added protection is given by the %-in. thick sponge 
. rubber lining of the clamp and by the sponge-ru 
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oe IN WAR 
F cme IN PEACE 


Prior to the war, manufacturers preferred to use 
Perkins Gears in their respective products for the 
same reason that they now prefer to use them in the 


war materiel they are producing to rigid Govern- 


RE 


ment specifications: Perkins has the necessary facil- 
ities and skill to produce precision gears in any 
quantity and to meet any specifications that the 
best and very latest types of machine tools under 
the supervision of New England craftsmen can turn 
- out. Need anything more be said? 
LET'S GET TOGETHER ON YOUR WAR OR POST-WAR NEEDS 
PERKINS MAKES: 


Helical Gears Bevel Gears Ratchets 
Worm Gears Spiral Gears Spur Gears 


Ground Thread Worms 


PERKINS GEARS 


PERKINS MACHINE & GEAR CO., SPRINGFIELD 2, MASS. 
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OHI 


Measured 


TORQUE 
MOTORS 


wind plastic rod 
with constant tension 


—No breakage—No tangling 





Obio Torque Motor Installation for Carter Products Corp. 


in this mochine, six strands of plastic spaghetti or 
uced and reeled while still warm. 

through friction but the strength of the pull could 

so the plastic was either stretched or not wound up 

This resulted in uneven dimensions or in snarls at the machine. 


other continuous 
Formerly the reels 


installation of six Ohio Measured Torque Motors to drive the reels 
solved all of the troubles age ayes with resulting satisfaction, lower cost 
increased production the manufacturer and also pleased customers. 


ly using resistance in the 3-phase current to the motors, the pull was 
exactly measured to the size of product being produced. 


The customer, Carter Products Corporation, 6921 Carnegie Avenue, Cleveland 
3, Ohio, will be glod to answer questions and our engineers will work with you. 


OHIO ELECTRIC MANUFACTURING Co. 


5905 Maurice Avenue, Cleveland 4, Ohio 








cushion between shield hood and the tube face. 
Easily-removable hood facilitates tube renewal. jp 
addition, one side of the hinged rear clamp can be swung 
completely open to release the tube base and socke 
Tube face is completely protected by an acrylic plastics 
disc, which. comes in clear or dark green. A molded 
rubber light-cover snaps onto the hood. Both shield ang 
hood are cadmium-plated. Shield fits such tubes as the 
SJP1, 5CP1, 5IP1, and 5CP7, and it can be adapted to 
other five-inch tubes. Metallic Arts Co., 243 Broadway. 
Cambridge 39, Mass. 
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NEUTRALIZING CONDENSER 


Compact cylindrical construction marks this high- 
voltage condenser for use in neutralizing circuits of 
radio transmitters. Two sizes are available, rated a 
45,000 volts and at 35,000 volts peak breakdown, re- 





spectively. Capacity range is 33.1 to 12.6 mmf for for- 
mer and 26.0 to 7.2 mmf for latter. Rough adjustment 
of capacity is made by moving the outer cylinder under 
the clamp. Precision settings are made by rotation of a 
shaft in steps of 45 degrees around the axis of the con- 
denser. Spum and cast aluminum are used in the con- 
struction of the condenser. Connections are made di- 
rect to aluminum castings. Leads may come off at any 
angle. E. F. Johnson Company, Waseca, Minn. 


VACUUM-TUBE TEMPERATURE 
' CONTROLLER 


Sensitivity and response of conventional temperature 
controls are greatly increased by the new vacuumi-tube 
thermocouple device which anticipates temperature 
changes in the furnace and acts to keep the temperature 
constant. This device consists essentially of two thermo- 
couples of different thermal capacity and an electric heat- 
ing element. The latter is enclosed in an evacuated glass 
envelope to cause heating of the thermocouples by radia- 
tion, to minimize room temperature effects, and to pre 
vent deterioration of the elements. 

The two thermocouples in the instrument and the con- 
trol thermocouple in the furnace are connected in series 
so that the polarity of the couple with less thermal @& 
pacity is additive and the couple with greater 
capacity is subtractive with respect to the furnace couple. 
The heating element is energized by the power source 
connecting the control mechanism and the relays that op 
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Maybe you know the plastic mold- 
t's best alibi when his shipments to 
ju go astray—‘‘metal insert trouble.” 
liher shipments to him wandering 
iff, or wandering tolerances after 
they get there — he says. Well, at 
Kurz-Kasch, we can’t pass the buck 
m your plastic molding schedule! 
i luckily, we*don’t have to very often. 
We take full responsibility for all 
Wserts, most of which are made right 
four plant—all kinds, of all metals, 
yall methods. That means that when 
ju place your molding job with 





Kurz-Kasch, Inc., 
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We take our own Kick in the Pants 
lf we earn it! 


Kurz-Kasch, you're also placing com- 
plete responsibility for that job in 
full — that engineering, mold-mak- 
ing, insert-making, molding and 
finishing will mesh together to get 
out specified quantities at stated times 
without excuses. 

All these facilities are grouped 
under one roof in one of the largest, 
best-equipped exclusive custom mold- 


ing plants in the country—and our. 


Dayton, Ohio, address makes it 
mighty convenient. We’ll let our 28- 
year-old record of service to Ameri- 


can industry speak for the caliber of 
our work. What we want to say is— 
if you have molded plastics on your 
mind, talk it over with a Kurz-Kasch 
engineer, No obligation—just ask. 


““A Businessman’s Guide 
to the Molding of Plastics’’ 
Send for your free 


copy of this illus- 
trated brochure. 





vie 
Just write to Dept. pu) 

7 on your letter- eee 
head and we’ll RE I 
send it with our 2 llttatatin 
compliments, 


Korz-Kasch 


For over 28 years Planners and Molders in Plastics 


1419 South Broadway, Dayton 1, Ohio, Branch Sales Offices: New York © Chicage © Detroit 
Indianapolis © Los Angeles * Dallas * St. Louis * Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 





More than 20 years 
of special coil and 
transformer manufac- 
turing for industry, 
laboratory, research 
and instrument mak- 
ers. Built to conform 
to Army, Navy and 
Signal Corps require- 
ments. 





Units 1 watt to 100 KVA 

Prompt Service on single or small lots 
Specialist in special transformers & coils for 
research, experimental and product develop- 
ment work 

- ene Service to Meet Special Appli- 


TH 
WaPRC LAR, 


118 ALBEMARLE AVE., TRENTON, N.. J. 


Connectors 
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You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough is @) fi ) . R | N G 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. | R O N S A | D 
Every need of industry 


can be met, too, for Drake SOLDER POTS 


has 















An Iron for Every Purpose 
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Write Now for 
IMustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


DRAKE AMEE Lee 





556 LINCOLN AVE. - CHICAGO 33, ILL. 












erate the main power contactors. Thus the furnace ang 
instrument heating elements operate together. 

This new anticipating regulator, because of the dif. 
ferent characteristics of the thermocouples used, reacts 
to temperature changes quicker than the furnace itself. 
initiates control operation sooner and minimizes tem. 
perature fluctuation. Operation is briefly as follows: 
When the furnace current is on, the anticipator heating 
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element heats both thermocouples, which are equidistant 
from the heater, but one heats faster because of its lower 
thermal capacity. This increases the thermocouple volt- 
age and the control swings to cooling, preventing over- 
heating. When the furnace control current is cut off, 
current to the anticipator heater also ceases and both 
couples begin to cool. The second thermocouple, hav- 
ing greater thermal capacity, cools more slowly. The 
thermocouple current drops because of the reverse pol- 
arity, and the control swings to heating, preventing 
overshooting.. A resistor controls the frequency of the 
anticipator heating and cooling cycle. 

Should the line voltage dip (or rise) the instrument 
heater reflects this change much quicker than the furnace 
heating elements and the control is properly energized 
to correct for the power variation before the need is 
recognized by the thermocouple in the furnace. West- 
inghouse Electric Corp., East Pittsburgh, Pa. 





MINIATURE “B” BATTERY 


This 2214-volt battery named 412 Mini-Max 
weighs 214 ounces and measures 2x 114 x 2%» inches 
and is designed for use in hearing aids, , Pocket: ~size 
radios and other new electronic devices now in the de- 
velopment stage. For use in the farm radio field (post 
war) these batteries will be used in an A-B pack (to 
be known as No. 758) which will be 30 per cent smaller 
than present No. 748 A-B pack, same power capacity. 
National Carbon Co., Inc., 30 E. 42nd St., New York 
17,-N. Y. 
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ACTUATING UNIT FOR LOUD SPEAKERS 


This permanent magnet type of actuating component 
for loud speakers has been designed to provide efficient, 
breakdown-proof service under difficult operating com 
ditions. . Features include long-lasting molded dia- 
phragm flexing surfaces, heat-proof voice coil suspé 
sions, and hermetically sealed dust covers. These 
covers are spun over the entire unit structure, resulting 
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in High Frequency Lines 


















PRECISION MANUFACTURE is extremely important in all 

types of coaxial cables, especially where the success of 
3” complex networks depends on perfect balance. 
= The construction of Anaconda Coaxial Cables pro- 
vides conductors not only symmetrically accurate, but 
st ruggedly resistant to distortion and mechanical failure. 
to Metal braiding is always substantially woven to pre- 
vent fraying and to stand up under continuous flexing. 


: In view of the rapid advancement in this field we 

offer engineering service for designing special types of 

low loss insulation cable. . 46291 ? 
nt DA 
t, a 
. 

% 

‘ANACONDA WIRE & CABLE COMPANY 
. GENERAL OFFICES: 25 Broadway, New York City 4 Subsidiary of Anaconda Copper Mining Company 


CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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in permanent waterproof protection under all adyery 
conditions. 

Another feature is the rim centering of voice ogi} 
assembly in the magnetic gap, instead of the use of 
aligning pins. The rim centering method results jp 


permanent positioning of the voice coil assembly. Such 
positive positioning permits a smaller magnetic gap 
opening, and results in an increase in magnetic flu 
density in the gap. The conversion efficiency is thus 
stepped up considerably. Two models are made: PAH: 
Rating 25 watts, impedance 15 ohms, frequency 100 to 
6000 cycles, diameter 514 in., height 5 in., weight 9 Ibs. 
SAH: Rating 25 watts, impedance. 15 ohms, frequengy 
100 to 6000 cycles, diameter 4% in., height 5 in., weight 
5 lbs. University Laboratories, 225 Varick Street, 
New York 14, N. Y. 


RESILIENT WATERPROOF COATING — 


A mineral colloid dispersion containing asbestos fibre 


THE SOLUTION FOR A-THOUSAND- reforcement forms this versatile surface-protector. Re 


silient and elastic, dried films of this material ate found 

i to be highly resistant to extremes of temperature. Am 
a other advantage of the material is its non-flammabilifjy 
coe In addition, it is unaffected by acid fumes or by action 

of most chemicals. It is readily applied with brush @ 
trowel and makes close bond with either wet or dry sift 


faces. A i ak son of ail 
ee! CALROD Ea aces. /\mong its many uses 1s the protection 0 coll 


eae 


coils and other equipment or equipment parts, ra 

nental Asbestos and Refining Corp., 1 Madison Ave; ® 

New York 10, N. Y. ¢q 
The most widely used midget heaters on the market een £ 
—use them for — heating of metal surfaces, direct 
immersion in oil, alkaline baths, soft metals such as . : 
lead and solder. Cast them into iron and aluminum, or SPLINED RIVET 
use them for industrial ovens, hot plates, etc. Ex- , as - f 
tremely durable and efficient. Can be bent to almost * Design elements of this new rivet provide two 


any shape. Wide choice of sheath materials. For tem- resistance. The splines beneath the countersunk 
peratures up to 1200 F, and a special, high-heat type for 


up to 1500 F. PRICES FROM $3.30. 


SISA et ate kt 


This catalog will give you the 
complete story on Calrod heaters 
and other G-E midget heaters; 
also information to help you select 
quickly the midget heater or 
heating device best suited to your 
needs. : 
*OTHER G-E HEATERS: FIM CALROD MEATERS. CALROD IMMERSION WEATERS. ‘ . : 
CARTRIDGE MEATERS. STRIP HEATERS. IMMERSION HEATERS. CONVECTION HEATERS. HEATING CABLE. offer resistance to torque, while the bulge formed below 
the end of the splines offers resistance to tension. In 
GENERAL ELECTRIC ternal threads within the long shank are left intact anc 


form a secure anchor for an attachment screw. 
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BH SPECIAL TREATED FIBERGLAS SLEEVING 


al Mee 
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I. YOU NEED an electrical insulation that’s not 
affected by temperatures up to 1200°F., yet is 
unusually flexible, workable and durable, you'll 
find it in BH Special Treated Fiberglas Sleeving. 
Even in direct contact with heat units this re- 
markable sleeving won’t burn. 

Reason? It’s made of inorganic Fiberglas and 
treated by the exclusive BH process. No saturant 
is used, yet the sleeving won’t fray when cut and 
it is permanently flexible. In addition to many 
other properties it is moisture; oil and grease re- 
sistant . . . works easier, simplifies assembly and 
lasts longer. Made in natural color only—all 
standard sizes. Get your free samples today and 
compare! 


HERE’S ANOTHER NON-BURNING SLEEVING 


BH Extra Flexible Fiberglas Sleeving won’t 
burn because both yarns and impregnation are 
non-inflammable. This high quality sleeving has 
all the advantages of pure Fiberglas, is toughened 
against abrasion, is non-fraying and non-stiffen- 
ing. It lasts indefinitely without rotting or crack- 
ing—the ideal all-purpose electrical insulation for 
all kinds of industrial equipment and home appli- 
ances. Available in all standard colors and sizes 
from No. 20 to 5%”, inclusive. Put it to the 
toughest tests you know and watch the results! 


ALL BH PRODUCTS AVAILABLE IN STANDARD 
36” LENGTHS AND 500-FT. COILS 


splined rivet is particularly adapted for attaching 


Vy, | sories to wood, leather, plastics, hard rubber and othe 
| materials. It is made in three regular sizes, 6-32, & 


and 10-32, and it comes in aluminum or brass. Bj 


QUALI y aoe Soe | Goodrich Company, Akron, Ohio. 


EXPLOSION-PROOF MOTOR 


Special flame-path at shaft openings to cool flame 
internal explosions is one of the features of this 4 
Class 1, Group C, motor,. It is recommended for usem 


e The Industrial Condenser 
Corporation manufactures 
acompleteline of Oil-filled, 
Electrolytic, Wax and Spe (Illustrated above)... 28 


cial Mica Capacitors for inches high, weight 175 
pounds, built by Indus- 

allindustrial,communica- trial Condenser Corpo- 
cs 4 ration to meet Navy 
tions and signalling ap- specifications. Oil-filled, 
~ x oil impregnated. Built 
plications up to 250,000 for 24 hour continuous 


operation and total sub- 


volts working. Complete oe = eee 


mersion in salt water. 


-S MFD. 
50,000 VOLTS 
DC WORKING 


laboratory and engineer- ° chemical plants, research laboratories, hospitals, @ 
other locations where atmospheres contain ethyl-eif 
An Industrial and similar vapors. It has been tested and listed) 
for solution and design Condenser Underwriters’ Laboratories. 
of capacitor problems for every Other features of the motor include a cast-iron st | 
5 Rte industrial a four-position cast-iron conduit box, and strong @ 
for special applications. application. shields of high-grade, corrosion-resistant cast-iron with 
reinforcing cooling ribs. A non-sparking fan provides 
effective means for cooling. Ease of lubrication, with 
out disassembly of the motor, is obtained through 4 
convenient pressure-relief system. Motor can be di 
nected at a predetermined temperature by therm 
operating in conjunction with a magnetic controller. 
arrangement, however, does not supplant regular 6 
head relays. 

The new motor is available in frame sizes 204- 
and in Type K (normal torque) and KG (high-s 
torque). It is rated 4 hp at 600 rpm to 20 hp at 
rpm, 110, 208, 220/440, 550 volts, 60, 50, 25 cy 
Construction details are otherwise essentially the 
as in the Class 1, Group C motors of the manufactu 
Bulletin GEA-4417, with additional details, is avat 
from the company. General Electric Company, Sch 
tady 5, N. Y. 


ing facilities available 


MERCURY CLUTCHES 


These automatic clutches are already widely used if 
military equipment, and now find a growing field in the 


; * Ps U S ¢ a WN L § | design of many post-war products. Their advantages 


| make them particularly suitable as components of ele 
CONDEN i 4 | tric motors, especially of the small motors used 
CORPORATION | domestic appliances, refrigerating units, tool-room 
chinery, air conditioning units, etc. 

In its simplest form the mercury clutch or co 
consists of a rotating drum-like member attached to the 
power source, and containing a small quantity of met- 
curt as the actuating force. When this drum is in 
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Allied fighter planes and bombers are achieving new 

records in high altitude flying because of the reliable 

operation of North East magnetos at altitudes up to 

55,000 feet above sea level. Simple and original in 

design, the North East magneto needs no super- 

' charger, has no complicated electrical circuits and is rugged 
though light in weight—it meets the challenge of the enemy. 

The same advanced engineering that enables us to manufacture 

North East magnetos, engine generators for light and power, 

small motors, control instruments and other precision-built 

products for specialized war tasks today, will help us to produce 

motors and blowers, automatic Delco-Heat equipment for home 

heating, Delco-Light and Power plants, Delco Water Systems 

and other superior peacetime products after Victory. DELco 


North East Magneto —used on Packard Rolls-Royce 
_ Mustang, Warhawk aid Hurricane fighters,  SPPLIANCE Division, General Motors Corp., Rochester, N. Y. 


Hesquito and Lancaster bombers. 


- 6 ep GENERAL MOTORS 
t+ [| Wee Apptionce Single ii aliens Fractional Horsepower Motors 


Outlet Blower Motor 
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beauty that DECORATES 
designs that IDENTIFY — 
markings that INFORM 


ewtth 


GRAMMES decorated metal products give your postwar 
products these sales-building features—eye-catching beauty 
of color and finish, distinctively created designs that are 
remembered, and markings that are accurately positioned 
and sharply defined. 

Created and produced by decorated metal specialists they 
are precision fabricated, ingeniously decorated by 
GRAMMES specially developed processes, and assembled 
with fast, straight-line methods. With 70 years of varied 
experience, and the complete and centralized facilities listed, 
GRAMMES can save you time, money, and materials in 
fabricating and decorating metal products. 


GRAMMES FACILITIES INCLUDE 
Stamping, Drawing, Spinning, Etching, Embossing, Litho- 
graphing, Enameling, French-fired Enameling, Plating, 
Spraying, Wire Forming, Drilling, Welding, Machining, 
Heat Treating, Anodizing (Alumilite), Tools & Dies and 
Line Assembly. 

From idea development and product improvement to 
eventual postwar manufacture, GRAMMES Contract Serv- 
ice can be your complete manufacturing source—"in one 
package... one service... we take over ALL responsibility, 
acting as YOUR factory, from Design Research to Drop 
Shipments?’ 

Research, Design, and Engineering services available 
* INOW, let our sales-minded designers and engineers work 
with you in complete confidence. 


Send today for the informative booklet— 
"Contract Service by Grammes” 


More Than a 
Billion Pieces 






L. F. GRAMMES & SONS, INC., 196 Union St., ALLENTOWN, PA. 


WEW YORK » CHICAGO + DETROIT « CLEVELAND © MILWAUKEE ¢ PHILADELPHIA 
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motion, centrifugal force, varying as the square of the 
speed, urges the mercury outwardly. Since the me 

is confined in a narrow annular space, a “head” or 
annular column is created. 

This pressure acts directly on friction members ail 
at the desired speed brings them into contact with a 
drum attached to the load. As the speed i Increases or 
diminishes following engagement, the driving powe 





the friction surface increases or diminishes. In addi 

to the primary mercury control which is automatic ini 
action, other controls are utilized to meet spetific con- 
ditions. Spring pressure acting against the mercury, 
provides delayed engagement. Several types of auxilary 
manual controls are available and remote control may 
be provided. 

Various standard and special models can be supplied. 
The model illustrated (450 Series, Type C) is available 
in ratings of 1 to 7% hp, depending on speed and ser- 
vice factors. The clutch is 4% in. in diameter and is 
made in five widths. It is available in the clutch typ 
(left) and the coupling type (right). It is of integral 
expanding construction with six segmented shoes én 
gaging the inner surface of the casing. When desired, 
springs are incorporated in the clutch. Mercury Clutch 
Corp., Canton, Ohio. 


UNIVERSAL LINK JOINT 


A new remote control device features an adjustable 
link mechanism to transmit rotary motion around cor- 
ners, thus permitting the operation of shafts at angles 
adjustable from a straight line, 0 degree to a right 
angle, 90 degrees. The use of solid shafting and the 
absence of flexing or backlash makes for accuracy. The 
device is designed to replace bevel gears, racks, toggles 




















and other equipment usually employed for remote @ 
trol purposes. Mounting of this universal link j 
by means of three screws which hold it in position. 4 
arm which holds the adjustable shaft may be 
to any desired position from 0 degrees to 90 degre. 
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You can make this test yourself! Just operate a Snap-Lock 
Limit Switch sixteen million times—or ten million. 

Or you can take our word for it, for that’s the kind of 
test we gave Snap-Lock—to prove that it would stand the 
toughest kind of service, and.live a long useful life, on - 

our own machines. 

There are plenty of cases on record 
in which Snap-Lock Heavy-Duty Limit 
Switches have performed 24 hours a day 
for years—without a sign of failure in the 
precision of their timing. 

Snap-Locks are available for any normal 
circuit, to suit a wide variety of applica- 
tions. For full details 


You can specify the design of operating lever that best 
fits your own Snap-Lock application. 


eT 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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and when in its proper location the locking screw per- 
manently holds this position. 

Working load capacity varies with angle of use and 
| has been determined by tests. Type H-38 has shaft 
size of % inch and has a working torque of 60 inch-Ibs 








rated conservatively for 90 degrees of angularity. For 
type H-58, shaft diameter 54 inch, this rating is 240 
inch-Ibs. This device has application in a wide field, 
particularly in slow speed power drives such as are 
used in controls of electrical switchboards, radio, elec- 
tronic equipment, automatic machinery. Piezoelectric 


Corp., 110 E. 42nd St., New York 18, N. Y. 












ROTATING SEALS 


| Auxiliary springs are not required in the application 
| of this new type of rotating seals because the inherent 
spring rate of the bellows is, in most cases, sufficient 


© “Boy, what a sign! Looks like a bunch of destroyers | to maintain the required pressure on the sealing sur- 
swinging into column. Wonder why they put it up faces. The bellows can.be made of different metals to 
where we can see it every day on our way to the gap | suit different conditions of each application. These 
where we work.” . . . It’s meant for you, son, and others 
like you because it has a lot to do with the leaking 
from the pails of energy you’re carrying. It’s your job 
to deliver a certain amount of magnetic flux at the gap 
and these curves will help you do just that. 






















Magnetic systems cannot be made leak-proof. It is 
possible to compute quite accurately what to allow for | 
leakage in any design but this 
takes mee of —_ a. 
reams O r and cups of blac 
Ls F 2s) coffee. “There's a jum simpler 
method, one that is sufficiently ac- 
curate, for determining the Leak- 
age Factor F. It can be found 
from the curves on the billboard | seals will operate on both external and internal pres- 
using the simple circuit designs | cure, and have been built to withstand 5,000 Ibs. pressure 
on the left. The value of 1.35 | |<i in a range of from slower than 1 rpm to faster than 
wate he assumed for constant f. | 4,000 rpm. Lapped finishes of the sealing surfaces can 
With values for constant F and f | be furnished to meet specifications of one light wave of 
determined, the energy equation | flatness. Cook Electric Company. 2700 Southport 
| 
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can be solved. Full details. are Avenue, Chicago 14, II. 
given in our booklet, PERMA- 


NENT MAGNET DESIGN. Send | ; 

for a copy. Study it and if you ENGINE HOUR METER 

would like any assistance in de- Electrically operated meter indicates elapsed and ac- 
signing your magnets, call on us. | cumulated number of hours of operation for trucks, 


tractors, marine motors and units driven by Diesel or 
gasoline engines. The meter can be also used by labo- 





CINAUDAGRAPH 
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. ratories or on testing work. The hours of operation a 
indicated by three hands. One of these makes one COM 
plete revolution in 100 hours, the second, one revolution 





6 SELLECK STREET STAMFORD, CONN. 
' ‘ 6-CC-1 
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An edge braces more strongly than a point. 
That principle applied to multiple edges gives 
EverLOCK Washers their unmatched staying 
power. These chisel edges are forced into the 
contiguous faces of both work and nut by 
powerful spring tension which compensates 
for expansion and contraction. 

This double indemnity against every con- 
ceivable loosening action eliminates service 
headaches . . . combines with speed of appli- 
cation to make EverLOCK Washers time and 


eet money savers all along the line. 


EverLock 


4 Standard Types Meet Most Lock Washer Needs BE 
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in 1,000 hours, and the third, one revolution in 10,000 
hours. Meter operates through the ignition switch, or 
by use of a special pressure switch. Available in d-c jn 
| ranges from 6 to 115 volts; in a-c in 110-volt, 60-cycle 
| and in 220-volt, 60-cycle operations. Approximate di- 
| mensions are 7% in. x 2%4 in. Meter is easily mounted 
| on instrument panels. John W. Hobbs Corporation, 
| 2042 Yale Boulevard, Springfield, Ill. 
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HUR RAH!!! 


NOW, with’ TWO DOWN and 
| ONE to go,” 













MULTI-CONTACT RELAY 
















every other manufacturer, we heartily sogether lip om New series of long coil relays find special applica- 
ime tion for even greater efforts to “polish off” | tion where minimum operation currents are important 


forever squelch the remaining fiendish foe. factors. Contact spring assemblies can be supplied in 


Despite the strain of our present “all out” war one, two, or three stacks, with various combinati 
efforts (with NO to relax them), im- a. 
pending possibilities now encomrage a pardonable 
“yen” to think of post-war activities. 


However, at the moment, we — - ot pampered 
collaborate in much experimental lopment 
work but (we hope) we may soon he receptive— 
even eager to do so. 


CARRY ON! 
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ae. len | Gest e | , 

2650 W. Medill Av. (47) Phone HUMboldt 3482 | according to circuit requirements of up to 16 springs. Jf 

Coils are specially treated to withstand extreme humid- § m 

ity and to prevent fungus growth and are available in § of 

voltage ranges from 14 to 28 volts d-c.’ ap 

ies - Pr Relays are also available in a two-pole double-throw § # 

SE PO aE Simplified contact arrangement, with current-sensitive coil oper- § % 
. ating at 3.2 milliamperes pick-up and at 1 to 1.5 milli- 

with © e PAC re amperes drop-out. These types of armatures are avail- § Tj 

E Z : able: quick acting, slow drop-out or slow pitk-up. The § m 

POTTS eC CUE Dstt te eh To ee | relays (Type 20000) are made in two sizes: (1) stand- § de 

| ard, 434 in. long, 1 in. wide, and approximately 1% in. § im 


to 2% in. high, depending upon contact spring assem- § tc 
bly ; and (2) intermediate, 354 in. long, 1 in. wide, and J % 
134 j in. to 2%4 in. high, depending upon contact spring G. 


assembly. R-B-M Manufacturing Company, Divi- De 





sion of Essex Wire Corp., Logansport, Ind. ” 
equ 

RECHARGEABLE FLASHLIGHT BATTERY : 
Improved rechargeable flashlight battery may be § At 
charged from any a-c electrical outlet by means of a _ 
wh 


rectifier type charger:or from the d-c system of auto- 
mobile, bus or truck. New battery is described as hav- 
ing 40 per cent greater capacity and a higher sustained 
bright light than previous models. Greater capacity is 
| due to inclusion of three plates instead of the usual two. 
| Battery fits any standard two-cell flashlight case, and 






COTTRELL Insulating Papers are tough yet 
flexible; and high in dielectric and heat 
resistance. Available types include: 
COPACO COPAREX-S NUNGRA 
100% RAG 100% RAG High RAG 
First two guaranteed 300 volts per mil. NUN- 
GRA usually tests 300. Nonchem. Standard 
Thickness .005 .007 .010 .015 .020 .025 .030. 
Mfd. in Standard 30”x40” SHEETS and continu- 
ous ROLLS 450’ to 2000’x4” to 30” width. 


Submit Your I: P. Problems 
Both, Old and New to Engineers. ssieines 
COTTRELL PAPER COMPANY, Inc. ON REQUEST 
Fall River, Massachusetts 
Factory: Rock City Falls, N. Y. 


can be adapted to larger ones. Ideal Commutator 
Dresser Co., 1008 Park Ave., Sycamore, IIl. 


REGULATING PUMP 







An, integral maximum_ pressure regulator and. un- 
loading arrangement. features this pump.’ 
designed for aircraft applications, it also has many 
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More and more manufacturers are turning to 
the versatility of Durez phenolics as the ideal 
wlution to their material problems. For these 
nost-versatile-of-all-plastics possess a range 
of properties so broad that it makes their 
applications almost limitless . . . makes them 
of unusual value to the imaginative design 
mgineer. 


Typical of the progress which is being 
made by manufacturers everywhere in 
developing new products and improv- 
ing old ones with Durez phenolic plas- 
tics, are the Type 27 relays illustrated 
dove... molded and manufactured by 
G. M. Laboratories, Inc. 

Designed to meet the most severe de- 
mands of military mobile and aircraft 
equipment, these relays pass all the re- 
quirements for such service to a degree 
that exceeds normal specifications. 
Although they were designed specific- 
ily for use on mobile equipment 
where severe vibration is encountered, 


CONVINCING EVIDENCE OF A VERSA 


these relays are also highly recom- 
mended for communications service 
and other applications. 


Light Weight Yet Rugged 


The basic Type 27 design is a rectan- 
gular, almost cubic, shape in which 
great care was taken to utilize all avail- 
able space, thus insuring compactness. 
Over-all dimensions of the largest 
unit shown, the three-pole relay, are 
1-13/16"x 2-5/32” high. The outstand- 
ing feature of these relays is a com- 
bination of light weight, (approximately 
5 ounces) and extreme ruggedness. 
Structural shape rather than mass is 
the basis of strength, and the manu- 
facturer states that they are immune 
to severe vibration and sustained ac- 
celeration in any direction. 


Unusual Versatility 


The choice of Durez for the molded 
parts of these relays was a natural one. 


PLASTICS THAT FIT THE JOB 
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ILE PLASTIC 





Its high dielectric strength combined 
with structural rigidity and immunity 
to atmospheric conditions suits it ad- 
mirably for the exhaustive tests which 
the unit must undergo. It easily passes 
a 200-hour salt-spray test and will with- 
stand 100% humidity ‘in a saline at- 
mosphere. The relay can operate in a 
temperature range from minus 75°F. to 
plus 190°F. 

Perhaps you are in search of a plastic 
which must pass rigid tests before it 
is acceptable. If so, we suggest that you 
consult your custom molder. Many new 
molding methods and processes have 
advanced his techniques by decades... 
and he is equipped to advise you ex- 
pertly. Then, we suggest that you take 
advantage of the broad experience of 
Durez technicians and the wealth of 
data in our files. These are available to 
you and your custom molder at all 
times. Durez Plastics & Chemicals, Inc., 
286 Walck Road, N. Tonawanda, N.Y. 


PHENOLIC 
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Let Woterbury make the small sheet metal parts needed in 
your monufecturing. We con supply from stock most standard 
eyelets, terminals, and ferrules. Also Special Metal Parts to 
order and Custom Plastic Molding. Write for further infor- 
motion or quotations. 


WATERBURY COMPANIES, Inc. 


Formerly Waterbury Button Co., Est. 1812 
Dept. C, Waterbury, Connecticut 
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Tet 
ee ble performance 


dependa 


With a SM motor, you get a unit designed for a 

specific job, engineered to your exact perform- 

ance requirements, precision-built to your speci- 

fications, produced in volume for your needs. 

SM fractional H.P. motors are made to order 

with speeds from 3,500 to 20,000 R.P.M. — 

1/10th to 1/200th H.P. — voltage from 6 to 220 

AC-DC. Illustrated is the famous SM-2 Blower 

Motor; many thoysands have been made for military purposes. 
Other SM motors have been designed and produced in large 
volume for a wide variety of radio, aircraft and other applica- 
tions where rugged power, stamina, long life and dependable 
performance were primary requisites. What 

are your requirements? 


UM iden Wile 


308 £ STO 
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uses in hydraulic press work and various high pressuge 
test stands. The pressure-limiting valve functions fp 
close the suction line to the pump when maximym 
pressure is‘reached. In this unloaded condition, the 
pump circulates % gmp for lubrication and cooling 


purposes, returning this flow to the reservoir. [q 
tegral maximum pressure regulation is available only 


on pumps of 2 gpm rated capacity anJt greater. The 
pump shown in illustration weighs 6% Ibs., has af 
overall length of 554 in., exclusive of drive coupling 
extension, and has been designed for mounting on am 
Air Corps Type 11 mounting pad. The rated capacity 

f 2 gpm is based upon operation at 1500 rpm, the 
maximum operating speed of the pump being 4500 rpm 
with straight line relationship between capacity and 
speed. The pump is available for capacities.up to 300 
psi. The New York Air Brake Company, Water 
town, N. Y. : 


COWL FLAP ACTUATING MOTOR 


this compact, custom-built actuator combines ai 
electric motor, gear reduction, and control unit to fit 
awkward mounting conditions and limited space. kt 
has been especially designed for cowl flap actuation on 
the Douglas A-26 attack bomber. Cow! flap installation 
is necessary to maintain proper engine temperatures 


4 


under varying conditions of minus 70 F to plus 140 F 
and from sea level to the optimum altitude of te 
bomber. 

The actuator is fully self-contained. It has a % ™ 
motor, thermally protected, and is equipped with may 
netic clutch and brake. Shaft output is 8-incl 
at 1200 rpm. Straight 8 to 1 gear reduction is prov 
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improve product quality 





RE—in convenient, easily-referred-to form—are sixteen 
Hoanthentic case histories, telling how different industrial 
electronic devices work and how they have saved time, 
money, and materials for many different industries. Simply 
written, non-technical, illustrated, these case histories 
contain many ideas that may be useful to you. 


What the booklet can do for you 


Just one of the ideas discussed in this booklet may suggest 
ways in which your company can adopt electronic methods 
to save money, increase production, or perform manu- 
facturing operations not possible by other means. No alert 
executive today can afford to overlook such ideas. 


Reprinted from RCA advertising 
These case histories first appeared in RCA advertising. 


They made such a big impression on industrial executives 
that we found it difficult to satisfy the demand for reprints. 
For this reason, the most informative advertisements in 
the series have been reprinted in this two-color, 11 x 14 
booklet called, “16 Examples of RCA Electron Tubes at 


Work in Industry.” 


REE. to Company Executives 


20-page booklet showing how electronic equipment is being 
used in industry today—to cut costs, increase production, and 


ow Electron es 
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@ speed soldering 2400% 


@ protect workers @ direct traffic 


@ analyze ex @ prevent fire and 
\ighting sion 
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Write today 


For your copy of this simply written, easy-to-understand, 
highly informative collection of case histories, write today 
on your company letterhead, giving your official title. The 
booklet is free. Send your request now to Rapio ConPORATION 
or America, Commercial Engineering Section, Dept. 62-56K, 
Harrison, New Jersey. 


The Fountainhead of Modern Tube Development is RCA 


BUY WAR BONDS 
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RCA VICTOR DIVISION, CAMDEN, N 









Hospital 
Pushbutton 


FOR 24-HOUR DUTY... 
LASTS INDEFINITELY ! 


Practicatty indestructible 
with excellent wear resistance, 
this plastic hospital pushbutton 
can be depended upon for effi- 
cient, extra long service. It is 
molded by Aico for the Auth 
Electrical Specialty Company, 
Inc., New York City. 

. This part is a multi-circuit 
locking (maintained contact) 
pendant pushbutton for low 
voltage operation on nurses’ 

calling systems. It is designed 


several contacts and at the 
same time to close momen- 
tarily one contact. 

The intricate design of this 
part demanded expert knowl- 
edge of precision molding; phys- 
ical property requirements call- 
ed for careful selection of ma- 
terial. Aico, backed by 29 years 
of molding experience, carried 
the assignment through . 
with maximum satisfaction . . 


for opening and closing flaps, with double reduction ag 
worm drive to operate cams limiting travel of 
As furnished for use in a 28-volt system, the complete 
actuator weighs only 434 lbs. Electrical Engin 


and Mfg. Corp., 4606 West Jefferson Blvd., Lp 
Angeles, 16, Calif. 


HIGH SENSITIVITY RESISTORS 


New type of resistor finds particular application ig 
the manufacture of recording instruments and system 
for industrial or laboratory uses. Exceptionally 
(overall dimensions are 1% in. x 1%¢@ in. diameter)ay 
the resistors produce variable resistance from low torque” 


to close, and maintain closed, in minimum time. 


rotation. Connected to sensitive apparatus, they will 
operate relays or recording systems from a simple d+ 
source and without the use of amplifiers. The new 
resistors range from 100 to 1500 ohms, and from 4 to 
14 watts. Jewel-supported shafts limit input torque 
needed to overcome friction to 2 gram-milligrams. 
G. M. Giannini & Co., Pasadena, Calif. 
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MIDGET TELEPHONE-TYPE RELAY 


Only 134 oz. in weight, this miniature relay is sturd 
and compactly constructed, and is designed to. give if 
precise performance under exacting operating com 

the pale Seer 
erase (G)- Fi 


sixth cuts 
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plica- 
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29th Year 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport © Cleveland 
Detroit © New York © Philadelphia 


tions. It is sensitive enough to operate on minuté 
rent, but design incorporates twin contacts so that) 
contact pressure creates perfect closure. Ce 
vibration-resistance is another characteristic of 
174 ELECTRICAL MANUFACTI 
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relay. Overall dimensions with two type C contact 
assemblies are: Length 1% in., height 1%» in., width 
1%, in. Operating voltage range is 60 volts de 
Frames are provided with 4 mounting holes tapped 
3-48, spaced 3% in. center to center. These relays can 
be built to specifications to withstand 200-hour alt 
spray tests and they can be suitably tropicalized. Potter 
& Brumfield Manufacturing Co., 207 Linden Avenue. 
Princeton, Ind. 


LJ J 3 ; re A i VARNISHED CAMBRIC 
i ¢ ee 7 sv %, | The new varnished cambric was developed primarily 


to meet Navy needs for heat-resisting tape to insulate 
shipboard cables. The tape is required to meet these 

|, specifications: (1) it must be baked at 125 C for q 
specified time, and (2) it must withstand bending 
around a % inch diameter without cracking the baked 

_ varnish film. The new cambric exceeds these require 
ments by a substantial degree. Dielectric strength is 
approximately 1300 volts per mil (momentary break- 
down with % inch electrodes). It is made only in black, 
comes in standard rolls 25 or 50 yards long and up to 
36 inches wide. It is also available in sheets. The Acme 
Wire Company, New Haven, Conn. 


APPLIANCE MOTOR 


This compact motor (SM-4) has been designed to 
provide a maximum of power in relation to weight and 
size for a wide variety of applications. These applica- 
tions include cooling fans and blowers, valve operation, 
vacuum pumps, laboratory equipment, and domestic 
| appliances. Motor comes in ratings of 4%» to Yo hp. 
STANDARDS It is made in shunt and series windings for direct 


rNSTe ' % NO BLIND OPERATIONS | current and is also made in universal models to operate 
Soa T RS + AVOID GROUNDS TO CASE | on either direct or alternating current. It is wound for 


* AVOIDS STRAIN ON SOLDER 
JOINTS 


%*& REDUCES LABOR COST 


DESIGN DATA COURTESY THE 
CAPACITRON COMPANY 


The new STRONGHOLD Drilled Termi- 
nal Screw is available drilled in No. 
12 Diameter; undrilled in No. 6, 8, 10 
and 12 Diameters. Samples and Engi- 
neering data furnished upon request. 
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STRONGHOLD COLD FORGED 


en StUBs any voltage from six to 250. Field and armature 
Seat ok cctuetony enon os — are laminated. Commutator is mica-insulated. 
styles; all secondary operations suc “| 
as knurling, drilling, slotting, etc. One interference is low. 
Mechanical features provide for operation in | 


piece construction—no assembling, no : 
DE BA Eines ne ol of mounting position. Motor is supplied in speeds ff 
’ 


moisture problems. Specials made to | 2000 to 10,000 rpm ‘with precision ball bearings, 4 
meet your particular requirements. Send | from 10,000 to 20,000 rpm with oil-less sleeve beat 
blue prints, sketches or description. It is also built with speed reduction gearing to 1 

special requirements. It is made corrosion proos 


MANUFACTURERS SCREW PRODUCTS pass the 250-hour 20 per cent salt spray tests. M@Ie 
212 W. Hubbard St. Chicago 10, Ill. | weighs 3 to 4 lbs., depending on rating and type @ 
It’s Faster to Telephone | mounting. Dimensions are: 3% @ in. en : 


Call WHITEHALL 4680 in. length, and height (with rigid base), 3% 
Motors, Inc., 1308 Elston Ave., Chicago 22, i. 
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MODEL J57 
CENTRIFUGAL BLOWER 


110 C.F.M. FREE AIR 





60 cycles * 115 volts +- single 
elleEt Meso TSoCti tate me Lalo mea ™ 
motor + 3300 R.P.M. + 4 mfd 
capacitor required + weight of 
unit 3 Ibs. 10 oz. * overall width 
52" + overall length 57/4’. 























MODEL J87 
AXIAL FLOW BLOWER 


475 C.F.M. FREE AIR nema cove 
175 C.F.M. FREE AIR warm coo: 





60 cycles + 115-volts + single 
phase capacitor start and run 
motor * 3300 R.P.M. + continuous 
duty * 25 watts input + 4 mfd 
condenser required + 87°o power 
oldie) Alo Liam oy me ae | ok 
oz. * Fan: 5 blade propeller type, 
Wp meee Tia te 

We invite inquiry! 
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583 Dean Street + Brooklyn 17, N. Y. 


An Affiliate of The Fred Goat Co., Inc., Est. 1893 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be fourd in the advertise- 


ments elsewhere in this or in previous issues. 


SPECIFICAT IONS Continued within following 4 pages 


otors Corp. 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 


liance Div. 
General Motors Corp. 


Baldor Electric Co. 
rber-Colman Co. 
Eastern Air Devices, 
tric Indicator 


Century Electric Co. 
Elec. Mfg. Co 
Delco Products Div. 


Burke Electric Co. 
Crocker-Wheeler 


Delco A 
Genera 
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This equipment is designed to 
. operate at 


115 V-AC 
60 cycles 


As a protection against volt- 
age fluctuations a CONSTANT 
VOLTAGE TRANSFORMER has 
been built-in as a component 
part of this equipment. Rated 
performance will therefore be 
maintained at all times, re- 
gardless of input voltage fluc- 
tuations as great as +15%. 


When you specify a Sota Constant 
Voltage Transformer as a built-in 
part of your equipment there will be 
several components that you can 
write off your cost sheets. That’s 
your first saving. 

Now, estimate the number of an- 
ticipated service calls that would 
result from unstable voltages during 
your guarantee period. Write those 
off too. 

Then—you can write off some 


Constar 


It is less expensive — 
to provide built-in CONSTANT VOLTAGE 


sales expense, because equipment 
that provides its own protection 
against voltage sags and surges, and 
maintains laboratory efficiency in its 
operation is easier to sell. 

This Type 12 Sora Constant 
Voltage Transformer, is one of several 
small, compact units that have been 
designed specifically for chassis 
mounting. They are being success- 
fully used by manufacturers of many 
types of electrical and electronic 


equipment. Where volume is indi- 
cated their cost is surprisingly low. 

If unstable voltages have been a 
problem in war-time imagine what 
will happen when all of the much 
publicized electrical and electronic 
gadgets make their appearance on a 
peace-time market. 

Consultation with our engineers 
now may give you the competitive 
advantage you are seeking for your 
peace-time sales. 


To Manufacturers: 
Built-in voltage control guaran- 
tees the voltage called for on your 
label. Consult our engineers on 
details of design specifications. 


Ask for Bulletin > BCV-102 


. Transformers for: Constant Voltage + Cold Cathode Lighting » Mercury Lamps « Series Lighting + Fluorescent Lighting » X-Ray Equipment + Luminous Tube Signs 


Oil Burner Ignition « Radio + Power + Controls + Signal Systems » Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, Ill. 
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ORIGINAL EQUIPMENT 


TOR 


SPECIFICATIONS 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 


Elec. Lamp Co. 


Heinze Electric Co., 
Div. Consolidated 
Co, 


Janette Mfg. Co. 
Kingston-Conley Elec. 
Kurz & Root Co. 
Lamb Electric Co. 


Fairbanks, Morse 
First Industrial Co. 


Holtzer-Cabot Div. of 


Miniature, under 1/50 hp. AC 
Fractional, 1/50 to 1 hp. ABG 


739 hp. 
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A—Normal torque, 
normal starting current 


wo 


B—Normal torque, low 
starting current 
C—High torque, low 
starting current 
High slip 
—Low starting torque, 
normal starting current 
F—Low starting torqne, 
low starting current 


wo 


wm) 


Bin 


OPERATING 
CHARACTERISTICS 


Bo 


eversing 
voltage—6, 12, 32, etc. =f 
Open, self-ventilated 


ABCD | ABC | ABC | ABC ABD 

ABC | ACD 
“KBC | ABC 

; ‘ABC | ‘ABC |'ACD 
ABC AC | ABC 
BAB" 

ABC | ABC | ACD 

“KBC | ACD 


SPECIAL | BEAR- 


FEATURES | INGS | MOUNTING | ‘FRAME | 
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TURBO Sleevings — diversified in characteristics — 
provide solutions to these adversities. They are 
available in four types to meet specific operating 
conditions—Extruded Tubing for immunity to sub- 
zero temperatures; Varnished Glass Tubing for resistance to high 
heat; Flexible Varnished Oil Tubing for resistance to chemicals, 
moisture, etc. All feature perfect concentricity and smooth bore 
for rapid and easy installation. 
TURBO Wire Markers, too, are supplied in all sizes, colors and 
markings. They are easily applied, permanent and simplify 
maintenance and repair. Write today for the free TURBO Sample 
Board; specimens and sizes of each type tubing are included. 


WILLIAM BRAND 
& COMPANY 


276 FOURTH AVENUE, NEW YORK 10, N. ¥. 
325 W. HURON STREET, CHICAGO 10, ILL. 


BLOCK MICA @ MICA PLATE AND PRODUCTS © VARNISHED OL TUBING 
SATURATED SLEEVING e VARNISHED CAMBRIC @ CLOTHS AND COMPOSITES 
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y majors in 
emical field 


...and sets new 
standards for 
electrical insulation 
efficiency for 
all industries! 


Chemical plants—tough proving grounds for 
any type of electrical insulation—involve 
severe deteriorating influences; acids, alkalis, 
solvents, corrosive fumes, vapor, moisture and 
humidity are usually encountered. Not to be 
ovtdone, wide temperature fluctuations add 


materially to the hazards of insulation, teo. - 


FLEXIBLE 
TUBING 


EXTRUDED 





ORIGINAL EQUIPMENT 


és MOTOR 


SPECIFICATIONS 


fg. Co., 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


luc. 
luc. 


Star Electric Motor Co. 


Victor Elec. Products, 


Robbins & Myers, Inc. 
U.S. Elecl. Motors, 


Packard Electric Div. 
General Motors Corp. 
A. G. Redmond Co. 
Small Motors, Inc. 
Speedway Mfg. Co. 


F. A. Smith M 


c | Miniature, under 1/50 hp. 
~ ‘ractional, 1/50 to 1 hp. 
oS Integral, 1 to 754 hp. 
== ger than 744 hp. 


Shunt and Compound 
Series 
Split-phase induction 


> 
jer) 
Q 


pole 
lligh cycle 
Constant 
Synchronous 
Varying 
Adjustable 


AB 


current AB 


F—Low starting torque, 
low starting current AB 


E—Low starting torque. 
normal starting 


OPERATING 


AB 
AB 


_ABCD_ 
ABCD 
ABCD 
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7, Product planners with springs on their minds will find it helpful to talk 
7 things over with Accurate Engineers. For we’re planning better prod- 
ucts too—better springs, better engineering and better service. These 
are really more than plans—they have been tested and proved in 


Accurate’s all-out production of fighting springs. We are still “all out” 
of course. But Accurate men and machines and methods 

are ready to produce the precision springs you'll want 

for your better products ...whenever you are ready. 


SPRINGS 
WIREFORMS 
STAMPINGS 
Send for your copy of the new 
Accurate Spring Handbook. It's full 


of data and formulae you will find 
useful. No obligation, of course. 


ACCURATE SPRING MANUFACTURING CO. 


3817 W. LAKE STREET CHICAGO 24, ILLINOIS 





| Tropical Moisture and Fungi May 
ANOTHER Z Sabotage Electrical Circuits 
SPECIAL BY ee | (Continued from page 107) 


PROGRESSIVE . :; oie 
Joint Army-Navy Specification No. JAN-T 


“Treatment, Moisture- and Fungus-Resistant, of @ 
munications, Electronic, and Associated Elect 
Equipment, General Process for.’’ Associated with 
document is Proposed Joint Army-Navy Specified 
No. JAN-C-173, “Coating Materials, Moisture.) 
Fungus-Resistant, for the Treatment of Co | 
tions, Electronic, and Associated Electrical Equipm 

The latter is therefore the controlling authority af 
present time in the field of fungicidal materials for} 
trical equipment. : 

JAN-C-173 calls for a test with four organis 

pergillus niger, No. 9642; aspergillus flavus, No, 9 
penicillium luteum, No. 9644; and trichoderma, 


BUY MORE WAR BONDS * 


for ELECTRICAL 
PORCELAIN 


of any type or shape 4a 
+ Insulated wires in Petri dishes show varying resist@l 
Just write : to fungus growth in laboratory tests. The samph 
THE COLONIAL the right center is almost covered with the tiny pla 
INSULATOR CO. In the bottom sample is illustrated an arrested grow 


937 Grant St., Akron 11, O. | the result of fungicidal action. 
Branch Office . 
2753 W. North Ave. 


Chicago 47, Ill. 7 o | 9645. All four are to be used upon test specimens) 
rounded by culture medium and subjected to 
temperatures. “After a total incubation period 6 
days,.” says the specification, “there shall be no g 
on or touching any of the test specimens.” 
quirement has been interpreted by inspectors t 
for an “inhibited area,” or barren region, betwee 
fungus culture and the edge of the test specimen 
inhibited area of this kind can be plainly seen of 
the test specimens in several of the illustrations. | 
There has been some criticism of the requ 
for this inhibited area because of the probability 
such an area results only from vaporization Of) 
expenditure of the fungicide itself. If this assuff 
is correct, it is only a question of time before the} 


PORCELAIN /} tiveness of the fungicide will be reduced belo | 


i able value. ; 
50th Anniversary In fact, the impermanence of fungicides is anotl 


the major problems in this whole question. Th 
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“‘Built-in’’ magnetic 1 Faster stopping of driven 
clutch and brake mechanism. 


make possible these 2 Less wear on motor and brake. 


three important 3 Increased product application 
performance advantages: possibilities. 


@ The design of a fractional horsepower motor can be the “magic 
wand” that brings countless benefits far beyond the result of just 
efficient power. If its application is on a product —a machine or an 
appliance — the motor design can make possible performance 
abilities which will multiply the sales potentials many, many 
times. Motors similar to that illustrated above have been 
developed by Dumore engineers for the operation of such 
important aircraft equipment as cameras, cowl flaps and 
retractable landing gear. Thousands have been built for use on 
every battlefront and their accurate, quick stopping plus 
their rugged dependability has made Dumore a preferred 
source among leading aircraft builders and the military 
commands. Give your product the magic of Dumore motor 
design — come to “Headquarters” for suggestions on 
how to motor-plan it for greater sales. Write us today! 
The Dumore Company, Motor Division, Dept.* ME20, 
Racine, Wisconsin. 
TS A 


5 
i 
"ao te MORE BECAUSE 


DUMORE 


HEADQUARTERS FOR FRACTIONAL HORSEPOWER MOTORS 


customarily prepared as constituents of varnishes, Jy 
quers, or other liquid coatings. But if these coat 
materials are baked, or when air-dried if they reach’ 
temperatures, part or all of the fungicide may be dr 
off. Naturally, a chemical substance which will ey 
'rate at working temperatures so as to establigh 
| inhibited area around the part upon which it is place 
fungicidal protection, will evaporate much more fag 
at elevated temperatures such as in a baking oven, = 
this reason air-drying coatings are preferred. ~ 

On the other hand, some varnishes will not supp 


e 
Insulated Coils up to 4'2 Diameter ; 


A 


Wound in “ Stick Form...As Many 
As 28 at Once 


pees es 


ye 


Sprocket-shaped test pieces of laminated plastie 

rial which have been differently treated with fung 

showing the inhibited area surrounding the oné 
with no inhibition in the other. 


| fungus growth when thoroughly dried even thoug 
fungicide has been added. They can be safely & 
but do not provide the inhibited area called ff 
specifications. a 

Any size or type of paper-insulated coil up to 4/4” Because of the specific character of the specifit 
eee 2 prac eet = in this respect and because of the vast quantifi 
operator on the Univ oO. inding Machin . apt ot : ty 
thd Mate Pendistinn Gauss as high a0 equipment purchased by the military services, 
280 coils per hour have been reported. 

As many as 28 coils can be successfully wound at 
the same time, and output is further increased by 
greater efficiency in handling completed coil sticks 
through the group-transfer of wires to a new arbor. 


FEATURES 
@ Paper injected automatically without retarding wind- 
ing — length increased on successive wire layers 
@ Double paper supply, “‘Fingerless”’ delivery shelf and 
V-shaped guide plates eliminate wrinkling 
@ Two-section arbor and arbor support for convenience 
in transfer 
@ Wire spool unrollers and compensators maintain uni- 
form tension, reduce spoilage, speed “‘change-over”’ 
@ Space-winding and mid-tap attachments a 
@ Electrically-controlled stop-motion acts when wire- 3 
spools run out | Four weeks’ growth of tropical fungus, in the @ 
¥ accaen mechanism stops machine at com- tory, on an untreated armature. 7 
Cross-wound Coils (lattice-type) — 
Bulletin 84 


; | quirements of that document have had a greal | 
pens Cote, ee upon the. development of the art of tropica 
es Hee, Por Reareieey ~ But the art is still young and. developing furthe 
at wena Calls, non-insulated — Several manufacturers have placed upon the 
Poem eee ae * c= oneal treatment materials complying. with the requit 
| of the Signal Corps specification. Lists of @ 


obtainable from -the Signal’ Corps Ground) 
A M ee} N \ Agency, Bradley Beach, New Jersey, Other & 
Te | 


are known and used to some extent but becall 
do not produce the inhibited effect beyond the) 
GCM CeCe the test specimen, as required by specificatigl 

cannot be used on electrical equipment purcha 
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MULTI-CLAMP 





Individually designed for 1S eE Seal meet Ett taal lial 


Special Applications 


Here’s a new clamp that meets the needs of many industries ... a clamp 
that solves scores of problems quickly and economically! 


The new Diamond G MULTI-CLAMP instantly FITS and HOLDS rubber hosing, 
metal pipe, tubing, cables and other equipment in a vise-like grip. No 
wrench, no screw-driver, no disassembling necessary. The patented worm- 
type self-locking screw assures uniform instant adjustment. Each standard 
MULTI-CLAMP covers a wide range of sizes and adjustments. Continuous 
"gear-action” solid band prevents leakage or unequal pressure at any point! 








Single size, smooth 





lalelaRR i olaaehi-t-Eaelahi-l ai 










Made of fine carbon steel, rust-proof and cadmium plated, the Diamond G 
MULTI-CLAMP meets Army-Navy specifications AN-FF-C 406a. It can be re- 
used many times and is practically indestructible. Mechanically he!d and 
securely welded...a double safety feature! For special purposes, various 
types of inserts, extra wide bands.of metal, plastic or rubber are available. 


Ee ee eee 


See the MULTI-CLAMP in action. Sample on request. One test will convince you 
... for automotive, hydraulic, pneumatic, electronic, 


aviation, electrical or general plant applications wom \ 
Double Safety Feature —me- G t OR G FS 4 e G y.¥ R R 3 T 1 Cc : a & Ce 
aetna Mh hhc 1421 CHESTNUT STREET, PHILADELPHIA 2, PA 
oe 
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As dependable as it is rugged, this wide-range Portable 
Frequency Meter is a vital adjunct to any laboratory or test- 
ing department. The set of synchronously vibrating (or tuned) 
and electro-magnetically actuated reeds do not easily get 
out of order or lose calibration; and they are unaffected 
by wave form or by ordinary temperature changes. Various 
ranges to as low as 10 and to as high as 500 cycles per 
second are available in both portable and switchboard types. 


«The Miniature type Frahm Frequency 
Meter has recently become popular, 
largely because it has the same rug- 
gedness and dependability of the 
larger instruments. ’ 


Write for descriptive Bulletin 1695-Q 


JAGABL pat’ 


“pub RHEOSTATS 


For precise manual control of electric current. The 
“Lubri-tact” feature is a permanently lubricated sliding 
contact, giving smooth adjustment and 
long life. A full range of instruments in 
four sizes, seventy-six different ratings 
and a variety of types are carried in stock. 


Write for 
Bulletin 
1620-Q 


JAMES G. BIDDLE CO. 


1211-13 ARCH STREET - PHILADELPHIA 7, PENNA. 


ISS 


branches of the military service. 

The perfect solution to problems of moisture and of 
fungus growth is the total enclosure of the apparatus in 
question. This is sometimes possible through the use 
of containers made of metal or of those few plastics 
which have been found to be more or less immune. 
and the glass-metal seals by means of which electrical 


What seven days of incubation of fungus spores does 
to a piece of hook-up wire. 


conductors may be brought outside such an enclosure 
Resistors are available with glazed ceramic shells. These 
solutions are possible where there are no moving parts 
and where it is not necessary to have access inside the 
enclosure. They may also be expensive and sometimes 
introduce circuit complications through the necessity o/ 
grounding metallic enclosures and otherwise. Never 
theless, total enclosure is an effective method and is 
being used. 

Where reliance must be had on chemical treatment, 
three classes of compounds have been found to be most 
nearly satisfactory, although all have definite short 
comings which make the results something less than 
perfectly satisfactory. The first of these is phenyl mer 
curic salicylate. Associated with this compound should 
be mentioned also the somewhat less frequently used 
phenyl mercuric stearate, orthobenzoic sulphanide, and 
phthalate. The second is penta chloro phenol; tetra 
chloro phenol has also been used but the penta com 
pound is probably used more generally. The third 
chemical in this group of extensively used compounds is 
salicylanilide. These three have been develoned and 
used by various manufacturers and are available in 
several forms of varnishes, paints, waxes and lacquers. 
Some of them cannot withstand a temperature of boil 
ing water when in a coating material for more than 
24 hours and still be able to pass specification require 
ments. Phenyl mercuric salicylate, however, generally 
survives such treatment best under these conditions 
This latter material, however, affects certain metallic 
compounds, especially of selenium which, therefore, 
makes it impracticable for use wherever selenium rec- 
tifiers are present. It may also adversely affect alumi- 
num containing magnesium during its period of drying 
but has no effect after it has become thoroughly dry 
Aluminum can be protected from such action by pre- 
liminary treatment comprising anodizing and coating 
with zinc chromate primer. All three of these fun- 
gicidal materials are definitely limited as to their usefu! 
lives. 

When the effectiveness of these fungicides declines in 
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“BO” POWER RELAY 


The “BO” relay is an all-purpose 
double pole power relay. Like 
other Allied types it is ruggedly 
designed yet features compact- 
ness and minimum weight. This re- 
lay utilizes molded Bakelite insu- 
lation throughout. Contact rating 
is 15 amperes at 24 volts DC 
or 110 volts AC non-inductive. 
The “BO” relay can be furnished 
normally open, normally closed or 
double throw and is available for 
either AC or DC service. Weighs 
4 ounces. 


Height 17%"; Length 1%” 
Width 1 13/32" 


“DO” TYPES 
3 and 4 POLE 


The “DO” three and four pole 
relay is similar in function to the 
“BO” type described above. It 
supersedes the old three and 
four pole type and features such 
modifications as simplified ter- 
minal arrangements, adjustable 
contacts, and improved mechanical 
structure. By using molded Bake- 
lite insulation throughout, greater 
electrical clearance is provided. 
Contacts are rated at 15 amperes 
ot 24 volts DC or 110 volts AC 
non-inductive. Can be furnished 
normally open, normally closed, 
double throw and for AC or DC 
service as specified. Weight for 
three pole type 7 0z., four pole 
72 072. 

Three pole Height 244"; Length 
1%"; Width 1%"; Four pole 
Height 2%“; Length 2 1/16” 

Width 17%”. 


constant progress 


MARKS ALLIED 
RELAY DESIGN 


Marking time or “resting on laurels” 
in no way reflects Allied’s engi- 
neering and business philosophy. 
A specific control does a good job 
... but can it be improved? Allied 
engineers and field staff check its 
working performance ... seek pos- 
sibilities to better or broaden its 
ess 

Thus refinements, revisions and 
modifications in basic types of re- 
lays come about-—as in the three 
and four pole “DO” and the 
all-purpose double pole “BO” 
a Mitel te Me 1 oll) 
pace with the constant engineering 
progress of manufacturers whose 
products require electrical control 
... anticipating their requirements 
... epitomizes Allied’s philosophy. 
Let your control problems become 
our engineering projects. 


ALLIED CONTROL COMPANY, INC. 


GENERAL OFFICES: 2 Eost End Ave. (at 79th St.) New York 21, N. Y. Factories: New York City (2 East End Ave.)— 
Plantsville, Conn. Chicago—4321 Knox Avenue, Chicago 41, illinois. In California: Allied Control Co. of California, Inc. 
1633 South Hope St., Los Angeles 15, Calif. 














OFFERS UNIQUE 


F E L POSSIBILITIES 


IN ELECTRICAL DESIGN! 


Wherever rapid feeding of lubricant is essential, perma- 
nent FELT wicks supply oil immediately and as needed 
to “inaccessible” friction points. Another of the many 
standard FELT applications in electric motors is carded 
wool stock for stuffing boxes. First among protective 
agents, FELT gaskets between box and cover now guard 
electric switch boxes against dust infiltration — also in a 
new type installation for Cathode Ray tubes, L shaped 
FELT channels are used instead of sponge rubber. For 
full information on advances in FELT technology directly 
applicable to electrical design, you have only to consult 
an American FELT Engineer. Write us — the obligation 
is always ours. 


American Felt 
Company 


MARK 


General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; S1. Louis 
Los Angeles; Seattle; San Francisco; Dallas 


CAFETERIA on WHEELS 


is THERMOSWITCH equipped! 


"Tomaperature control — maintained by 
Fenwal THERMOSWITCHES — keeps food piping 
hot and flavorful in mobile food containers such as 
that pictured here. If you manufacture a product 
requiring controlled temperature, investigate Fenwal 


THERMOSWITCHES! 


Write for catalogue and complete information ... to 
ay pl racorPORATEDO 
‘ASHLAND: MASS..:- 
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the field, it is sometimes possible to restore it by spray- 
ing new material upon the parts to be protected. This 
in itself introduces difficulties because of the necessity 
at times of dismantling equipment for this purpose and 
because the worker must be careful as to what parts 
are covered with the sprayed material. 

In a few cases other -methods than coating by means 
of dripping, brushing or spraying are feasible. For 
example, paper compounds may be impregnated and 
gasket materials that are formed from synthetic mix- 
tures may have the fungicide incorporated in the mix- 
ture. 

Manila and sisal rope, burlap and osnaberg cotton 
are effectively protected by a solution of copper naph- 
thenate. This does not produce the adjacent inhibited 
area required by specification JAN-C-173, however, so 
that this method, at the moment, does not have official 
approval in applications except those mentioned. More- 
over, copper naphthenate is electrically conducting so 
that it is unsuitable for use on insulations., 

Considerable space herein has been devoted to de- 
scription of fungus action and fungicidal protection. 
This is because the subject is new, is embodied in 
government specification, and is otherwise important. 
It would be a mistake, however, to allow this discussion 
of fungus to detract attention from the principal objec- 
tive—exclusion of moisture. 

The scientists and doctors of philosophy in indus- 
trial and government laboratories are modest men. 
Their knowledge of subjects they are studying, such as 
this, may be profound as compared with that of the lay- 
man. Nevertheless these men of science habitually 
speak of these matters with careful reservation and they 
go to considerable pains to make clear the borderlines 
of actual certainty. One is never so impressed with the 
immensity of fields yet uncharted as when just after 
talking with some genius of the research laboratory 
These men say they cannot draw the dividing line be- 
tween moisture and fungus growth in this problem of 


Motors Do Not Have to Be Big 


The fact that high-cycle 
polyphase motors possess 
a favorable power-size ra- 
tio is certainly not news, 
but when a stator for 1 
hp output can be held to 
2% in. diameter, as com- 
pared with the usual 8 or 
10 in., the advantages of 
high-cycle operation for 
many applications are 
graphically demonstrated. 
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Such a stator with its rotor 


is illustrated. These were 


developed by Robbins & 
Myers, Inc., to meet spe- 
cific installation limitations, 
one of which was small di- 
ameter, yet neither part is 
as long as acigar. Like all 
high-frequency motors, the 
rotor operates at high 
speed—10,000 rpm at full 
load, on 3-phase, 180-cycles 








AMPHENOL’S | 
Expert Staff of Researe 
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Electrical and Plastic Engineers 


Complete data is available on Amphenol’s 
cables for the latest requirements—incor- 
porating the solid, flexible, low-loss, me- 
chanically stable, thermoplastic polyethy- 
lene. 

Explanatory charts and technical infor- 
mation given on Amphenol precision-en- 
gineered manufacturing methods. The in- 


formation contained in the new catalog 
Section “‘D’’ has been compiled thru the 
close cooperation of Amphenol Engineers, 
Army-Navy Engineers and large industrial 
concerns. 

This explains why Amphenol U.H.-F. 
Cables embody the same built-in quality, 
perfection and performance that typify 


every Amphenol-Engineered product. 

For quick reference there is also included 
a complete chart listing Amphenol cable 
sizes, characteristics and dimensions as ap- 
proved by Government Agencies. 

Send today for your copy of Section ““D’’ 
High Frequency Cables and Connectors. 
Use the coupon! 


®eeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeceeeeeeeeeeeeeeeee eee 


AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 


tn Canada: Amphenol Limited + Toronto 


Th) eer SMe eM Olea) arian) 
for Electronic and _ Industry IT) eae 
(A-N and British) —Fittings—Cable Assemblies 


Please send a copy of the neu 
TL al a 


ae 
Company 
Address Fa 


Also send information on_ 











“NOW | CAN RELAX” 


With Gartock Packings, Gaskets and Kiozure Oil 
Seals installed throughout the plant, the boss can 
relax. Frequent shut-downs for repacking, etc., are 
avoided . . . production zooms along without interrup- 
tion . . . orders are filled . . . and everybody’s happy. 
Standardize on GaRrLock for dependable performance 
and long service. 


The Garlock Packing Company, Palmyra, New York 
In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 


The Gartock Kiozvre Oil Seal (Pat- 
ented) resists oil and water at high or 
low temperatures. Stays firm; stands up 
under severe conditions without losing 
its toughness, density or resiliency. 


tropical deterioration. 

Nevertheless, moisture #s always present in thy 
tropics. If moisture is excluded, fungi could be an 
inch thick on the casing and no harm is done. On the 
other hand, fungi are never present without moisture. 
The bad effect of fungus growth may be only indirectly 
due to the fungi and more directly due to moisture. 

As matters stand now, government specifications cal] 
for protection against both. After all, that is the safest 
and surest expedient while the country is at war. But 
when that postwar world arrives perhaps we can take 
time out to settle this question and work out a really 
scientific solution. 


Applying Some Basic Principles 


to Product Design 
(Continued from page 110) 


period when starting a new project, so as first to outline 
as many diversified solutions as possible, with freedom 
to discuss these with other trusted individuals. Work 
can then be started on one or more of the most feasible 
solutions. All through the development program, this 
same consideration must be given to the secondary 
problems in design and manufacturing methods which 
are encountered. 

When the subject justifies treatment by an indus- 
trial stylist, the problem should be given a preliminary 
discussion as soon as the second stage model is satis 
factory to the developer. A plan for completion of the 
program can be worked out between the stylist and de- 
veloper. 

Some subjects must be given patent consideration 
from the standpoint of both infringement and patent 
protection. The design should be introduced to the 
patent attorney at Model No. 2 and finally at Model 
No. 4. Witnessed sketches and descriptions should be 
made as a part of the routine and be properly filed for 
reference. 

Occasional group discussions among developers with 
one of them presenting his own particular problem each 
time are highly desirable. This will usually finish off 
with many voluntary and helpful suggestions from the 
group. 

The salesmen's opinion of development is. usually 
hased on lost sales or immediately potential business 
Sales requests or counsel is of great help in formulating 
a development program, but is dangerous to follow for 
a long-range program. A certain percentage of the de- 
velopment program must be expended on advanced 
subjects not usually recognized as immediately im 
portant by the sales department. 

Cost comparisons and analyses must be made avai! 
able to the developers, so’ that they are acquainted 
with problems of manufacturing cost and with the facili 
ties of their plant. This information, in coordination 
with design correction and improvements, must be care- 
fully balanced in tacking the problem of improving ex- 
isting lines of equipment. Paralleling these cost studies, 
the manufacturing organization must provide a consult- 
ant on tooling practices and guidance on improvements 
in processing. 
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O10 COURTESY ELECTRO-VOICE MICROPHONES 


Out of a wide range of tough molding assignments relating to war 
work, the little earphone of this Signal Corps outfit was one that required 
more than usual study by the Imperial Molded Products engineering 
department. 


This molding job was a very delicate one as it was necessary to hold 
the diaphragm position within +- or — .001 inch. The molding was 
further complicated by undercuts and the use of side cores. Very fine 
threads—40 to the inch—had to be molded on the body and cover. 


The successful solution of this earphone molding job on a practical 
commercial basis is one more indication of the technical service that is 
available to you through the Imperial Molded organization. If you require 
a molding service organized to handle tough assignments, as well as the 
ordinary run of molding work, we shall be pleased to work with you— 
subject, of course, to present day limitations imposed by war work. 


IMPERIAL MOLDED PRODUCTS CORP., 2921 W. Harrison St., Chicago 12, Ill. 


é 


JUNE 1945 


@ The plastic parts for the ear- 
phone shown here in actual 
size were produced for the Sig- 
nal Corps under a sub-contract. 
This earphone was purposely 
made extremely small so that a 
gas mask can readily be used 
over it. 

The new earphone actually 
gives better reception than the 
older types. It carries all the 
vibrations to the ear and ex- 
cludes outside noise to a large 
extent, because it fits right into 
the ear. 


BULLETIN K-200 will give you 
many interesting details about 
Imperial Custom Plastic Molding 


Your request will bring a copy. 
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AUTOMATIC INDENTING NUMBERING HEAD 
MODEL 50 


Automatic indenting numbering head for consecutive or re- 
peat numbering. 1/32” up to 3%” high figures can be fur- 
nished in sharp face Gothic or shaded Roman figures. - Prefix 
or suffix letter wheels. Bench, foot, or power presses can 
be used. 


Heads are of 
sturdy construc- 
tion and give un- 
interrupted mark- 
ing service. 


Numbers: radio, air- 
plane, tool parts, 
name plates, and 
other objects in brass, 
steel, fiber, plastics. 


Pe 
Sea Ken 
ea 


We also make numbering machines . . . automatic and non- 
automatic . . for stamping, either hot or cold, numbers and 
letters into various materials. 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12, N. Y. 


STRIPPERS 
AND CUTTERS 


a 


e CLEAN CUTTING 
e PRECISION STRIPPING 


e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a complete 
and clean stripping of insulated covering with single pull 
of handle. This engineering achievement also insures a 
permanently precision adjustment to all types of wire and 
cable in its capacity range until readjustment is desired. 
The Model S-30C will accommodate all cables up to 34” 
dia., stripping clean without scratching,. marring or in any 
way injuring insulation of internal wires (Model S-130 
available for cable up to 1” diameter), .also indispensable 
for stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 


194 


| out an excessive rush of current. 
| age secured by the use of a compensator does not alter 
| the basic speed of a motor but it does reduce the start 


Choose the Right Motor Controls 
for Driving Larger Machines 
(Continued from page 114) 


loaded motors such as are used on hoists and cranes. 


Since the speed of an induction motor is unaffected 
by the voltage, a type of control through variable direct- 
current voltage is used on many machine tools. The 


"ee : ; 
| actual driving of the product is by a direct-current 
| motor the speed of which depends upon the voltage 


applied and this is supplied by a direct-current gen- 
erator which forms a part of a motor-generator set. 
This set has a motor suited to operate on the supply 


| current and is direct-connected to a direct-current gen- 


erator which supplies the motor-driving current. By 
this arrangement, any desired motor speed may be ob- 


_ tained from a fixed alternating-current voltage and 


frequency. 
For starting squirrel-cage motors, use is made of an 
auto-transformer, or compensator, which functions to 


Air-break magnetic contactor for full-voltage starting 
of squirrel-cage motor. 


reduce the voltage and thus permit motor-starting with 
The control of volt 


ing torque which is proportional to the voltage. The 
starting current is thus reduced. The auto-transformers 
incorporated in compensators up to 50 horsepower art 
provided with 80 and 65 per cent taps while to those 
of larger ratings a 50 per cent tap is added. These taps 
provide 64, 42 and 25 per cent respectively of the nor- 
mal torque. Squirrel-cage motors are also controlled 
by across-the-line starters when the motor has a rotor 
designed for low voltage starting. 


POLE GROUPING 


Since the speed of an alternating-current motor, at 
any fixed frequency, depends upon the number of poles 
in the motor, control of speed may be effected by 
changing the number of poles. This is not mechanical], 
feasible but may be accomplished by changing the num- 
her of effective poles, that is, by shorting out some of 
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Hear the General 
Electric radio pro- 
grams; ‘‘The G-E 
All Girl Orchestra’”’ 
Sunday 10 P. M. 
EWT, NBC. “The 
World Today’’ news 
every weekday 6:45 
P.M. EWT, CBS. 
“The G-E House 
Party’’ Monday 
through Friday 4:00 
P.M. EWT, CBS. 


BUY WAR BONDS 
AND KEEP THEM 
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FLAMENOL CORDS 


Designed for a Class of Postwar 





Traffic Appliances and Portable Lamps 


The new G-E Flamenol Cords are designed to add beauty and safety to a class of 
postwar traffic appliances and portable lamps. After victory customers will be 
influenced by eye-appeal of electrical products more than ever. That’s why you’ll 
want to investigate G-E’s modern Flamenol Cords now—when your appliances are 
in the modeling stage. 


G-E Flamenol Cords’ rich color, smooth texture and beautiful finishes will enhance 
your traffic appliances and portable lamps. Their striking appearance will set a new 
style in cord set design. And users will be more satisfied with the performance of 
their electrical appliances. G-E Flamenol Cords are made to last with the life of the 
electrical product. Oil does not deteriorate its sturdy composition nor sunlight ad- 
versely affect its fine finish. 


Improve the saleability of your after-victory electrical products by planning 
now to equip with G-E Flamenol Cords. Section Q654-12, Appliance and Merchan- 
dise Dept., General Electric Co., Bridgeport, Conn. 






















Chace Manganese Alloy No. 772 affords 
a unique combination of engineering 
properties that opens the way to many 
better-designed post-war products. 


Briefly, those properties are: an electrical 
resistivity 60% higher than most com- 
monly used alloys . . . a temperature co- 
efficient of expansion higher than that 
of any other strong alloy ...a thermal 
conductivity only 2% that of copper... 
such strength and ductility that it can 
readily be machined, stamped, drawn, 
flanged, or extruded. 


Chace Alloy No. 772 is ideally suited for 
low temperature resistor applications 
..+ for the reduction of heat losses. 


Chace Alloy No. 772 is being produced 
in sheets, strips and rods. Bulletin No. 
A-942—detailing physical properties and 
suggesting applications—is yours for the 
asking. 


wu € AGCEco 


Thermostatic Bimetals and Sosa Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 


the poles and employing only a part of the numbe; 
for actual service. When a stator has two windings, g 
high and a low speed winding, the speed change is made 
by shorting out alternate poles and the resulting speeds 
are therefore in relation of two to one. This is known 
as a consequent pole arrangement. On the other hand 
a second set of windings may be placed in the stator 
and these in turn used as consequent windings. ‘Thus 
we have a four-speed motor which has a speed range, 
most commonly, of 1800/1200/900/600 rpm. Other 
windings, not necessarily consequent, may be used to 
give other ranges of speeds. The stator windings may 
be arranged for constant horsepower, constant torque 
or variable torque as may be best suited to the applica. 
tion. 

For control of multispeed motors, a pole selecting 
switch is used. This is in the form of a drum having 
contacts and segments which are so connected as to 
place in the active circuit any group of poles that may 
he needed to secure the desired speed. Multispeed 
motors may usually be started by throwing them across 
the line so that all that is required is the selector switch 
and the magnetic, push-button operated,’ line switch 
Magnetic switches may also be used for automatic start- 
ers when provided with a series of contactors so con- 
nected as to give the desired speed when any designate? 
button is depressed. 


POLYSPEED CONTROL 


A basic objection to the multispeed motor is the wide 
gaps between the speed steps. To obviate this objec- 
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Electronic control of a direct-current motor operating 
from alternating-current supply. 


tion there are several special forms of motor, classed 
by some manufacturers as polyspeed, in which the 
speeds are controlled by an induction-type voltage regu- 
lator. The stator core and windings are similar to those 
of an induction motor having the windings connected 
directly to the line and requiring no adjustment. The 
rotor winding is similar to that of a direct-curren' 
motor armature and is connected to a commutator. 
One set of brushes is short-circuited but another con- 
nects the rotor winding to the line through a regulator 
and the speed of the motor depends upon the voltage 
applied to the rotor commutator. 
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Let WHITAKER 
produce your wiring assemblies! 


A lower cost of manufacturing is one of many impor- benefits of our 25 years of experience, our ample 
tant advantages Whitaker offers you on Cables, Wiring engineering and production facilities, trained man- 
Harnesses and Assemblies you may require to produce power, exacting inspections, and the economies re- 


finished products... We are wiring specialists, 
and the trained hands of our skilled workers 
assure perfect work. 

You can avoid grief, and save time and 
money through our specialized service. You 
have everything to gain by utilizing the full 


sulting from our use of modern methods, and 
special equipment. 


ON aoa In addition to an engineered wiring service, 
ao Whitaker also offers a quality line of standard 


Ee It cable products. 


We cordially invite you to write us. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 


Factories: Kansas City, Mo. « 


JUNE 1945 


St. Joseph, Mo. « Philadelphia + Oakland 
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STAN-TEST 
IGNITION COILS Non-Vibrater 


Type 


Call a STAN-TEST Engineer 


Manufacturers faced with. ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design. en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 20 
years of ignition-engineering expe- 
rience — without charge. Write at 
Viyee = once to 


STAN-TEST CORPORATION 


. DIVISION OF BLACKSTONE MFG, CO, 
226 S. MORGAN ST. CHICAGO 7, ILL. 
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IGNITION SYSTEMS 





When the stator winding is connected to the line a 
revolving magnetic field of constant strength is set up, 
At a standstill, the revolving magnetic field generates 
a maximum voltage in the rotor winding. With the 
brushes short circuited, a heavy current flows in the 


| rotor which quickly comes up to a speed slightly below 


synchronous. By varying the voltage applied from the 


| line to the rotor, a composite current flows in the rotor 


and the latter may be made to run at any speed desired 


| from standstill to maximum. In practical application 
| a continuous operating range of 580 to 1720 is usual 


although the motor may be designed for operation as 
high as 2000 rpm when required. This type of motor 
has characteristics quite similar to those of a direct- 
current, shunt-wound motor. In operation at full field 
strength it will develop full torque over the entire range. 
These motors are built in sizes ranging from 1 to 7¥, 
hp for operation on 220, 440 or 550 volts, 2 or 3 phase 


ELECTRONIC CONTROL 


The recent developments in the line of electronic ap- 


| plications have been expanded to various types of motor 


controls. These are covered in the presentation “To 
Specify Electronic Equipment, Know Its Character- 
istics” appearing in the May and July issues of Evrc- 


| TRICAL MANUFACTURING. 


The advantages of electronic control have within re- 


| cent times been so thoroughly demonstrated that it may 
| be expected to become quite generally employed. Power 
| tubes are used for handling the main currents such as 
_ those in armature circuits, controlling the speed of the 


motor in a manner analogous to rheostatic control, while 
other tubes are used to control the strength of motor 
fields in a manner similar to field control. 


MEANS FOR STOPPING 


Not only must the control provide for starting the 
motor, but it must be capable of stopping the motor 


| under conditions suited’ to the application. If the line 


circuit to any motor is broken, the motor’ naturall\ 
stops. The promptness of such stoppage depends upon 
the amount of load that is on the motor at the time of 
circuit discontinuance but, unless the motor is prac- 
tically unloaded, it is a matter of seconds before it 
coasts to a stop. In many cases this type of stopping 
is not prompt enough and some other method must be 
employed to insure a stop that is immediate or nearly 


| so. In other words, some form of braking must be 
| employed. This may be either mechanical or electrical. 


The former uses a solenoid brake which has a pair of 
shoes in contact with a brake wheel on the motor shaft 
The movement of these shoes is controlled by a solenoid 
which, when energized, opens them and allows the 


| motor to revolve freely. Upon cessation of the flow of 


current, the solenoid becomes de-energized, a heavy 
spring causes the shoes to close and grasp the brake 
wheel, thus bringing the motor to an immediate stop 
This form of brake is essential on such applications as 
require that the brake hold the load to prevent the 
motor from overhauling, or unwinding the cable, as 
when a hoist or crane is stopped under load. 

There are two forms of electrical braking, known as 
dynamic and plugging, the former being generally used 
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Many vital military applications have 
proved all of these 7 values of Lexel 
insulating tape for low-tension circuits. 
More and more, they will improve a wide 
variety of peacetime products. 

Lexel is cellulose acetate butyrate, heli- 
cally-wound around the conductor and 
heat-sealed. Through every inch or mile 
of its length, these overlapping layers of 
light but effective insulation will deliver 
maximum protection to your circuits. 

Leading wire manufacturers supply 
Lexel insulated wire or cable. Write us 
for their names . . . or ask for samples 
from which you can prove for yourself 


FOR PEACETIME PRODUCTS TOO! 


the adaptability of Lexel to your products. 


* + - 


DO YOU KNOW THESE LAMINATED TAPES? 
Additional Dobeckmun insulation tapes 
include these combinations: 
Asbestos with cellophane or cloth... 
Cellophane and acetate... Rope paper 
and cambric . . . Cambric cloth and 
cellulose acetate butyrate. 
These laminated tapes qualify for a wide 
variety of applications, depending upon 
requirements of dielectric strength, heat 
resistance, humidity, mechanical handling 
and other factors. Tell us your insulation 
problems and we'll suggest the best tape 
to solve them. 


MADE BY THE MAKERS OF “DOBAR” LAMINATED PAPER INSULATION 
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UNITED STATES RUBBER COMPANY 
Exclusive Selling Agents 


Twenty-five years’ experience in 
solving all types of Relay Problems 

. Complete facilities for Design- 
ing, Engineering, Manufacturing . . . Specialists in producing Relays 
of exceptional power and sensitivity for Aircraft, Intercommunica- 
tions Systems, Electronic Devices. Exclusive Kurman features provide 
greater dependability, longer life, more precise performance .. . 


Send data for quotations. Write for new descriptive Bulletins. 
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in connection with direct-current motors and the latte: 
with alternating. In dynamic braking, the leads ar 
reversed so as to make the motor act as a generator an 
pump generated current through a bank of resistance. 
3y proper proportioning of this braking resistance 
either immediate or gradual stopping is accomplished. 

In plugging of an alternating-current motor, the leads 
are reversed as though to initiate ‘revolution in the op- 
posite direction. This reversal causes the motor to stop 
almost immediately and, if preventive means are not 
employed, to start running in the opposite direction. 

his is prevented by the use of a plugging switch which, 
as soon as the motor has come to a stop, automatically 
opens the power supply and leaves the motor inert. 

Another form of control that causes a motor to stop 
is the limit switch. By opening the motor circuit in 
response to mechanical operation of a moving part the 
limit switch stops the motor. Two limit switches may 
be used in conjunction with the drive of a motor which 
is to be reversed at the end of the travel of a machine 
bed, such as on a planer. Each switch not only stops 
the motor drive in one direction but reverses the motor 
and starts the machine bed in the opposite direction. 
By using two such combinations, one for each direc- 
tion of travel, the reversing process is made repetitive so. 
that the machine will automatically maintain its back- 
and-forth movement until its cut is completed. 


MOTOR PROTECTION 


Motor protection is provided by an overload device 
which causes the motor to stop at once if a heavy over- 
load, or one that is too long sustained, is imposed 
upon it. Overload releases are accepted components of 
practically all starters and controllers as such a device 
is called for by NEMA standatds and by the rules of 
the National Electrical Code. The two principal types 
of overload-protection devices are the thermal and that 
employing a solenoid and dashpot for inverse time 
delay. The thermal overload device, which is the most 
commonly used, has a heater coil which, upon overload 
current, heats up and releases a trip by which the circuit 
is broken. Or it may have a solder pot in which the 
movement of a ratchet is inhibited by solid solder in a 
small pot. An overload flowing through the heater coil 
causes this solder to melt when a dangerous temperature 
is attained. The ratchet then releases, revolves to inter- 
rupt the circuit and cause the motor to stop. 

Some types of controllers also have a no-voltage or 
underload device which, upon failure of voltage or low 
load, opens the circuit and prevents the restarting of 
the motor until any needed adjustments have been made. 
Phase-protection relays are often desirable to prevent 
a motor from running on a single phase when one or 
two of the phases, due to blowing out of fuses, become 
inoperative. 


CONTROL ENCLOSURES 


Enclosing cases are provided for controllers in all 
kinds of service wherever the controlling elements can 
be mounted on a panel which is the general practice 
except with drum controllers. Numerous types of en- 
closures are provided for by NEMA specifications of 
which the principal ones are: Type I, non-ventilated, 
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In addition to the scores of types of Veeder-Root 
Standard counting devices, any special counter- 
requirements can be readily met by Veeder-Root en- 
gineers...either for counters to be installed on 
existing machines or processes...or for counters 
to be built-in as integral parts of newly projected 
products. 


Shown above are a few of the “famous firsts” in 


special-purpose counters designed and built by 
Veeder-Root. And there is mo purpose, however far 
off the beaten track, for which a Veeder-Root Counter 
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cannot be designed. Whatever you want to count... 
strokes, turns, pieces, trips, volumes, lengths, hand- 
movements, light-flashes, electronic impulses, or what 
have you...you can have a Veeder-Root Device 
especially designed to bring and keep your problem 
under Countrol. 

That’s why American business and industry always 
look first to Veeder-Root for new developments in 
things that count. And you can count on Veeder-Root 
to help you—beginning right now. Write to the main 
office in Hartford or to the nearest branch office. 
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Ecol) PM MOTOR 


Torque 3.5 in. oz. at 
4500 RPM 


Unique in design and construction, 
this permanent magnet field motor has been 
selected for many applications having critical 
space and weight factors. Wound as a shunt 
motor, its output characteristics are adaptable 


for a wide variety of power requirements. 


Watts Output Int. (max.) 
Torque at 7000 RPM 
(in. oz.) 
Torque at 4500 RPM 
(in. oz.) 
Lock Torque {in. oz.) 
Volts Input . (min.) 
Volts Input (mox.) 
Temperature Rise Int. 
Weight 
Shaft Diameter (max.) 
Length less Shaft 
Overall Diameter 
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ELECTRICAL 


Alnice field magnets 
Ne field losses 
Low starting current 


Reversible with change 
of pelarity 


Low RF interference 


Armature windings 


varnish impregnated 
and beked 


MECHANICAL 


Completely enclosed 
Mounting in any position 
Aluminum end brackets 
Laminated pole pieces 
Stainless steel shaft 
Rotation on ball bearings 


Commutater mica 
insulated 
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DYNAMOTORS + D.C. MOTORS + POWER PLANTS * CONVERTERS 


Export: Ad Auriemo, 89 Brood St 


New York, U.S. A. Coble: A 





general-purpose, which is simply a steel casing to pri 

tect the elements against accidental contact for u: 

where atmospheric conditions are normal. In addition 
there are a number of types designated by numbers anc 
names which indicate the special provisions of the en 
closure. Some of these are semi-dust tight, drip tight, 
weather resistant, water tight and submersible. For 
use in hazardous locations there are special enclosures 
to be used in applications meeting the NEC specifica- 
tions for Class I, Group D conditions. 

These enclosures may be ventilated and provided 
with a padlock or other means of locking. When en- 
closures are to be built into the product they are of 
the flush type and provided with a cover which serves 
as a flush plate. When the controller is to be built-in, 
a recess may be made in the product frame in which 
case ample provision must be made for ventilation. 


SPECIAL FUNCTION CONTROLS 


Auxiliary to the main controls, there are a number 
of devices for employment under many conditions, a 
few of which may be enumerated. 

Float switches are designed to control the level of 
liquid in a tank or other container and in sumps. In 
principle, a float switch has a hollow float which rises 
and falls as the level of the liquid changes and which, 
upon reaching a predetermined point, actuates a switch 
for starting or stopping the motor which it serves. Flow 
controls also function to maintain liquid levels by con- 
trolling the flow of liquid to tanks or other receptacles. 

Pressure switches, actuated by variations in the 
pressure of gas or liquids, act to start a pump or com- 
pressor when the pressure falls below a fixed value and 
to stop the motor when suitable pressure is attained. 
In similar manner, vacuum may be maintained. 


SEQUENCE AND TIME CONTROL 


For all kinds of industrial purposes, sequence switches 
or controls are available which will govern series of 
operations which, if desired, may be automatically re- 
peated. As illustrative of the application of sequence 
control we may consider the automatic screw machine 
or other machines working on a similar principle. By 
such a control a bar of metal may be cut to length, its 
external contour shaped, it may be threaded and cut 
off, or other machining operations performed auto- 
matically, all under the direct guidance of a sequence 
controller. Time controls are designed to initiate opera- 
tions on the basis of elapsed time and may constitute a 
type of sequence controls. 


Engineering-Design Development 
of X-Ray Spectromotor 
(Continued from page 122) 


filling, a special low-absorption Lindemann glass win- 
dow having a thickness of approximately 0.010 in. was 
employed at the end of the envelope to facilitate axial 
entry of radiation. The resultant tube, in consequence, 
had a quantum efficiency of the order of 95 per cent 
at the wave length of radiation employed for the major- 
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RL. makes magnetos A.M. makes aircraft instruments 
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C.K. makes electric controls S. 6. makes snap switches 


WHAT PROPERTIES DO YOU NEED IN METALS 
going into electrical eq “ment for aircraft? Do you 
seek metals that are strong ... hard... tough. . . non- 
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magnetic? Do you need resistance to heat... cold... 
vibration fatigue . . . corrosion . . . erosion? Or—more 
likely—does your application call for a combination 
of many of these properties? 


You'll find “SELECTED METALS FOR AIRCRAFT USES” a handy 
referénce booklet. It summarizes the information and 
data you need to solve many a metal problem. Send 
for your copy today. The International Nickel Com- 
pany, Inc., 67 Wall Street, New York 5, N. Y. 
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Photo Courtesy General Electric X-Ray Corporation 


+ 
» The flux has got to be right if the soldering job is to be 
right. Take delicate electrical connections for example. A 
flux that is a poor conductor must be used—a flux that is 


non-corrosive and that has no tendency to collect mois- 
ture, dust or other foreign matter. 


* Various types of seams, on the other hand, require differ- 
ent kinds of fluxes. Spot soldering others. Sweating oper'a- 
tions still others. 


® You'll be freed of all flux doubt if you’ll take this simple 
step: Consult Kester engineers. They'll gladly place at your 
command their 46 years of practical experience and labora- 
tory research. They’ll tell you just which fluxes will best 
protect the solder-bonds in your products. No obligation, 
of course. 


* Naturally their recommendations can best be carried out 
if you specify Kester fluxes, because the Kester line is 
complete—all formulas are chemically and physically right 
for the jobs for which they are compounded—all properly 
dissolve oxides on metals so that solders can alloy with the 
metals in a way that prevents reoxidation. 


. Why not check the flux formulas you are using, with 
Kester? A letter will bring expert Kester assistance. 


$$ 
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KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 339, Ill. 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
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ity of diffraction analyses. se 

The over-all sensitivity of the tube was such as to 
permit the use of very low energy levels. As a result, 
extremely fine collimation of the primary beam became 
possible and it was also evident that a very narrow 
receiving slit could be employed ahead of the Geiger- 
Muller tube. Thus efficiency, sensitivity and speed 
showed evidence of impending happy union. 

The obstacle of pick up sensitivity hurdled, choice of 
a suitable X-ray source next required consideration. 
Conventional diffraction apparatus designed to give 


GEIGER -COUNTER 


H V. SUPPLY PRE-AMPLIFIER 


MULTI -VIBRATOR AMPLIFIER SCALING UNIT 


PULSE INVERTER AMPLIFIER 
FREQ. METER COUNTER 


Fig. 9.—Diagram of major divisions of the spectro- 
meter circuit. 


suitable patterns in a reasonable time usually employs 
tubes operating at 35-40 kilovolts (peak) with high- 
loading anodes, permitting tube currents of approxi- 
mately 25 milliamperes. This entails the dissipation of 
approximately 900 watts—the input of a good-sized 
electric flat iron, at the anode. . The most effective 
diffraction tubes for general application therefore re- 
quire water cooling as a necessary evil. 


X-RAY SOURCE 


Preliminary tests employing the improved Geiger- 
Muller tube (which for this application has been ac- 
corded the designation of Geiger-counter) showed that 
its sensitivity was such that much lower X-ray tube 
anode loadings would suffice, particularly if a focus- 
ing relationship, highly desirable in diffraction work, 
were conjunctively employed. Under these circum- 
stances the use of a low-powered, air-cooled tube was 
indicated. Trials showed such a tube to be satisfactory, 
eliminating need for cooling water and, in consequence, 
expensive water supply and drain connections and com- 
plex and costly controls to maintain uniform pressure 
and shut down the apparatus upon insufficient flow of 
coolant. Difficulties arising from accumulation of de- 
posits in the form of foreign matter or water salts in 
the cooling system also vanished. By the same stroke, 
a lower powered high-voltage generator became feasible 
and the stabilization problem was simplified, smaller 
stabilizers being required to maintain the requisite con- 
sistency of X-ray energy output. 
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Panelyte Blade (62” long — 144” 
wide) mass-produced for ‘-artzell Propeller 
Fan Company, Piqua, Ohio, being removed from mold. 


Panelyte Fan Blades ... from midgets 2” long to 62” giants... 


are precision-molded in straight line mass production. The 


“unique combination of properties of these blades makes them 


ideal for the complete range of applications .. . from household 
fans, cooling fans in refrigerators and air-conditioning units 
where quiet operation is a major requirement, to blades such as 
those supplied for outdoor cooling tower fans and other indus- 
trial and domestic uses where resistance to corrosion and ex- 


tremes of temperature are paramount. 


The techniques perfected in the molding of aircraft propeller 
blades in wartime will produce better fan blades for peace 


time uses. 


Panelyte engineers are ready to work with you .. . to discuss 
the design and mass production of fan blades or other molded 
or fabricated parts. Write for factual “Data Book.” 









Sales Offices: Atlanta; Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City; Los 
‘Angeles, Mexico City, Montreal, New Orleans, 
Phoenix, Portland, St. Louis, St. Paul, San Francisco, 
Seattle, Syracuse, Toronto, Trenton, Vancouver. 


* MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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A TRIBUTE TO OUR EMPLOYEES 


@ Throughout the war Holly has never had a work stoppage. 
Our relations with our employees have been friendly, cordial, 
cooperative. 


The urgent requirements of this all out conflict have meant 
long hours of labor often to the limit of human endurance, 
but from top to bottom in our plant you will find a sincerity 
of purpose and an intense urge to take care of our customers. 

If this sort of spirit appeals, you will like doing business 
with Holly. 


Phone Holly 2211 or from Detroit dial Cherry 4419 


AMERICAN SPRING 
0 HOLLY inc. wos, micuican 
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can be done easier and better with 
Potter & Brumfield Standard Relays. Built 
in a wide range of simplified designs 
and sizes, these relays give you 
maximum dependability, longer life 
and precise performance under most 


exacting conditions at lower cost 


Available Standard Types 
include Power, Shock 
Proof, Plate Circuit 
Trt a ee el Td 
Leaf, Electrical Reset Latch, Aircraft 
and Telephone types. Complete range of 
coil voltages, either AC or DC 
Conveniently mounted, varied 
contact arrangements. IF A 
STANDARD RELAY WILL DO 
THE JOB, THAT'S THE ONE 

TO BUY 


Elechical Kesel Latch 


, ‘ Ask for catalog 
PE ite Meera a ~lbedli 8 
mt ications on ail 


types of Stand 


ard Relays 


107 NORTH 10th ST., PRINCETON, INDIANA 
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The final result was a small, compact X-ray generator 
designed to operate from the average 120-volt, alternat- 
ing-current convenience outlet, drawing less than 1( 
amperes. This incorporates a high-voltage transformer 
with completely enclosed high voltage receptacle type 
terminals feeding through shielded cables the X-ray 
tube which is mounted in a heavy cast housing. Con- 
trols are simple, comprising merely a primary circuit 
breaker serving as a main control and a high-voltage 
circuit control push-button. A milliammeter for read- 
ing tube current and pilot light to indicate functioning 
of the generator are provided as convenient adjuncts. 
The assembly incorporates a small blower to provide 
adequate air-flow past the radiator of the tube. For 
protection of the operator a framing ground conductor 
is provided in the supply cord. 

The X-ray generator is shockproof and is rayproof 
except at the beam exit port. An interlock switch on 
the tube housing, actuated by a rod on one of the re- 
taining thumb screws (passing into the hollow stud) is 
incorporated to protect the operator by cutting off high- 


Fig. 13.—X-ray generator assembly of the spectro- 
meter, showing tube. 


voltage should operation of the usual controls be neg- 
lected on changing tubes. Coupled to a barrier “flag’”’ 
which must be raised to change.or manipulate the speci- 
men is an automatic beam cutoff shutter. The tube op- 
erates at a potential of the order of 36 kilovolts (peak) 
at a current of 5.75 milliamperes and is available with 
copper or iron anodes depending upon the technique 
required for the specimen to be irradiated. Emerging 
radiation is passed through an interchangeable foil fil- 
ter. See Fig. 13. 

The next problem posed was the design of a suitable 
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The Case of the Flying Gull... 


During the storm season of 1942, The Fly- 
ing Gull ran into heavy seas in the Gulf 
of Mexico.* Running before a terrific wind, 
she all but made port. Then, just as she 
was putting about near Hunter’s Point, she 
shipped a gigantic wave and foundered. 
All hands were saved. But The Flying Gull 


rested in eight fathoms of Gulf water. 


Salvage operations were started. Later in 
1942, when The Flying Gull was in the 
dock and her electrical equipment ripped 
out, an amazing thing occurred. George 
Long, of The Harris Salvage and Drydock 
Company of Galveston, put the Therma- 
dor transformer equipment on a shelf in 
the sunshine—mentally assigning it to the 
scrap metal drive. Three days later, out of 
curiosity, he hooked the transformers onto 
a testing bench and flipped on the current. 
To his amazement, they still showed signs 
of life. He then ran standard tests. To his 
further astonishment, all twelve of the 


transformers were not only working—they 
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**SEVEN LEAGUES AHEAD” 


were working perfectly. 

Harvy Stark, owner of the boat, had 
already ordered a complete new set of 
transformers from Thermador. He can- 
celled the re-order. And today The Flying 
Gull sails with her original Thermador 
transformers. Not designed for the briny 
deep—but they could take it! 


Such stories of plus performance are not 


accidents, for Thermador transformers are 


THERMADOR 
TRANSFORMERS 


DEFEAT HEAT * COLD © HUMIDITY 


built to perform beyond normal expecta- 
tions. They are completely manufactured— 
not just assembled—under one roof on a 
vast array of modern precision equipment. 
They are made only from the finest ma- 
terials, engineered by men of broad expe- 
rience. The result is not alone quality but 
quality in quantity. If that meets your 
specifications, better discuss transformers 


with Thermador. 





* An actual case bistory from Thermador files; however names, dates, and location 


have been altered. Buy MORE War Bonds. 


THERMADOR ELECTRICAL MANUFACTURING COMPANY, 






5119 SOUTH RIVERSIDE DRIVE 


e LOS ANGELES 22, CALIFORNIA 
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goniometer or analyzer. The most obvious arrangement, 
upon initial consideration, would seem to be a Geiger- 
counter mounted on a graduated arm and so arranged 
as to rotate concentrically about the specimen, picking 
up the various diffracted beams. However, as previously 
mentioned a “focusing” condition is highly desirable, 
permitting maximum utilization of reflected energy in 
addition to improving precision. Referring to Fig. 6, 
it will be observed from the geometrical relationship 
and remembering that reflections from crystalline mate- 
rials are critical, i.e., occur at certain fixed angles only, 
that if a divergent beam from a source A is allowed to 
impinge upon a specimen located at B’-B-B”, the re- 
flected beams will converge and reach a focus at C, pro- 
viding A, C and all parts of the specimen lie on a circle 
drawn through points A, B’-B-B” and C. When this 
principle is applied to X-ray spectrometry. A becomes 
the X-ray beam source, B’-B-B” the specimen holder 
and C the receiving slit on the Geiger-counter housing. 
Distances A-B and B-C are kept equal. 

By employéng a finely collimated beam whose width 
at the specimen will be very small, even a flat specimen 
will closely approximate the radius of curvature of the 
circle drawn through the three points A, B and C, which 
is known.as the focusing circle. This is important, since 
the focusing circle is constantly changing in radius as 
the receiving element at C is rotated to pick up the 
various diffracted beams which will emerge from the 
specimen at different angles. It can be shown that with 
a narrow beam and with proper positioning of the me- 
chanical details of the scanning unit, a flat specimen can 
be used, without introducing errors of appreciable mag- 
nitude. Therefore, provision for employment of a flat 
sample, rather than a series of samples having different 
radii of curvature, is incorporated for simplicity of speci- 
men preparation and manipulation. 

In actual application it is necessary for the specimen 
to rotate at half the angular speed of the Geiger-counter 
housing to maintain proper angular relationship. This 
is accomplished through the medium of concealed gear- 
ing. The final layout of the analyzer is shown diagram- 
matically in Fig. 7 while a view of the actual arrange- 
ment is given in Fig. 8. It will be noted that scanning 
is effected by the simple operation of rotating the 
knurled knob which causes the scanning arm bearing 
the Geiger-counter to traverse the quadrant through a 
gear drive to the curved rack, while the specimen is ro- 
tated at half the angular speed of the scanning arm by 
virtue of the interposed gearing. The drive unit dial is 
provided with a vernier scale calibrated in hundredths 
of a degree. Readings of the two meters shown on the 
pedestal, are observed at various settings of the scanning 
arm and subjected appropriate scaling factors directly 
derived from the scaling control settings. 


PULSE CONDITIONING 


Next, it became necessary to develop circuits to con- 
dition the output pulses from the Geiger-counter so 
that they might be employed to actuate suitable conven- 
tional meters. The sensitivity, precision and stability 
obtained through employment of the Geiger-counter 
tube, the focusing configuration, a specially designed 
collimating and receiving slit system and stable X-radia- 
tion would, however, be lost or vitiated without high 
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When the requirements of your job call for the 
use of a wiring assembly, have one made that 
will meet your most exacting specifications. 
You can do this at Auto-Lite. The many years 
of experience behind the work of Auto-Lite en- 
gineers and research men in developing high 


PORT HURON, MICH. 


THE ELECTRIC AUTO-LITE COMPANY 


and low tension wire for all installations help 
them foresee your needs and prepare for them. 

For help on any wire problem, or for more in- 
formation about the Auto-Lite line of wire 
and cable that includes a full range of sizes, 
shapes and materials, write to 


SARNIA, ONT, 


Wire and Cable Division 
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fidelity amplifying and scaling circuits. It was, there- 
fore, necessary to design special electronic circuits in- 
cluding highly stabilized power supplies, to transform 
and in effect truly interpret the output pulses produced 
by the impingement of radiation on the Geiger-counter 
tube. 

Study of the requirements brought out that two meth- 
ods of measurement would be desirable: 

1. A quick means of determining the locations and 
relative intensities of the fines for purposes of rapid 
identification and check of line shifts. 

. A precise method of evaluating radiation to per- 
mit study of minute intensity changes over small 
angles and determine line peak shifts, requisite for 
careful quantitative analysis. 

Fig. 9 is a block diagram giving the major divisions 
of the final circuit arrangement. Referring to the dia- 
gram, it will be noted that the negative pulses from the 
Geiger-counter receive preliminary amplification and 
are then transmitted to the two meter circuits. Pre- 
liminary amplification is effected in a two-stage pream- 
plifier mounted within the Geiger-counter housing and 
directly: behind the tube. Amplified pulses are then 
transferred to the scaling unit where the meter circuits 
are situated. 


FREQUENCY METER CIRCUIT 


In this circuit the pulses are first additionally ampli- 
fied, then fed to a pulse inverter and limiter tube whose 
output is transferred to the frequency meter circuit 
which passes a series of standardized positive pulses to 
a resistance-capacity network in which the capacitance 
is paralleled by a resistor and a milliammeter connected 
in series. The incoming pulses charge the receiving con- 
denser (which may have several values) to a given level 
depending upon the rate of influx, while the meter reads 
the current discharging through the paralleling resistor, 
reflecting the degree of the capacitor charge and conse- 
quently the rate of pulse reception. The meter deflec- 
tion is therefore indicative of the frequency of arrival 
of quanta actuating the Geiger-counter. 


COUNTING METER CIRCUIT 


The pulses introduced into the counting meter scaling 
circuit are first additionally amplified. In view of the 
fact that they are in the final analysis to operate an 
electro-mechanical counter which has a definite count- 
ing rate limitation due largely to the inertia of its me- 
chanical parts, need for some form of dividing arrange- 
ment is apparent. For this purpose, a multi-stage elec- 
tronic scaling arrangement was adopted, each stage 
consisting of a “flip-flop” connection of two tubes in 
conjunction with a rectifier. The “flip-flop” circuit in- 
corporated two tubes in direct-coupled regenerative ar- 
rangement having two sets of stable equilibrium, that is 
with either one tube or the other conducting. 

This system is thrown from one state to the other 
upon reception of each successive pulse of suitable mag- 
nitude from some external source which may be the 
Geiger-counter amplifier or a preceding pulsing stage. 
By taking advantage of the fact that the fluctuation in 
one plate circuit occurs at half the frequency of applied 
pulses, the received pulses are scaled down by two for 


ELECTRICAL MANUFACTURING 





ee 











“etl 


\ 
{ 
SS eb gaa Exc usbssssseece 


itt 


you to select the right 


ree-cutting copper alloy 


et Ae Oe oe ey ne oe me a ek 
te tt 


ee 


“There’s a world of useful information in this 56- SSeS Se 
page book for anyone working with free-cutting ——__. =e 
copper alloys. Machinability ratings, for example 

...fabricating and mechanical properties. It gives 

the names and compositions of these alloys, typical 
uses, the forms and approximate sizes available. 
Also contains information on the cutting speeds, 
feeds, tools and lubricants for best results. 
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You'll find this new manual by Chase invaluable 
in selecting the brass, bronze or copper free-cut- 
ting alloy with the right combination of properties 
for your product or equipment. 


Send to Dept. EM-6 for your complimentary copy of 
“CHASE FREE-CUTTING BRASS, BRONZE, COPPER” 


CHASE BRASS & COPPER CO. 
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Waterbury 91, Connecticut 
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That's what 


TITCHENER 


Wire Forming Saves 
on this Egg-Grader Balance 


Two cutting operations, three forming operations 


and two welding operations! The entire piece com- 


pleted in 1'/; seconds as against 15 operations and 


2 seconds for the former method. 


More—the Titchener piece has only three welded 


joints, as against four soldered ‘and two crimped 


joints on the earlier product. And the Titchener 
piece is entirely machine-made, eliminating 6 hand 
operations required by the competing piece. Cost 
was lowered. Manufacturing and delivery time 
shortened. Serviceability was identical, 


Investigate Titchener 
and See for Yourself 


Possibly Titchener Wire Forming cannot cut 
manufacturing operations 53% in your case, but it 
does hold possibilities of economy and speed defi- 
nitely worth looking into. You can’t be sure until 
you investigate. Titchener’s engineering skill and 
resource . . . Titchener’s die-making, plating and 
’ ... plus large stocks 
. . and a large plant 
completely equipped with the most modern ma- 
chinery .’. . all stand ready to turn out formed wire, 


manufacturing ‘‘know how’ 
of dies and raw materials . 


metal stampings, or formed and welded assemblies 
that will eliminate costly cast, forged or machined 


parts. Just send us a sample, drawing or detailed 
description for a free confidential analysis and 
recommendation. No obligation. 


tH. TITCHENER & co. ray 


Wire Goods Headquarters Since 1886 ve 
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each stage. Through the employment of a series of suc! 
scaling stages, it is possible to translate the actual rela 
tively high frequency series of pulses received from the 
Geiger-counter to a scaled-down lower frequency series 
suitable for operation of the electro-mechanical counte: 
without skipping or jumping. Scaling factors of 2, 4, 8, 
16, 32, and 64 are employed and have been found ade- 
quate for all radiation rates. 


METERS AND CONTROLS 


For details of meter and scaling control arrangement, 
reference should be made to Fig. 10 from which it will 
be noted that the frequency meter is located at the top 
of the meter pedestal while the electro-mechanical coun- 
ter is mounted at the bottom. The frequency meter can 
be adjusted for degree of response by changing capaci- 


Fig. 10.—View of scaling unit used on the 
spectrometer. 


tors in the R-C circuit. This is effected by the rotary 
switch marked ‘Meter Damping’, with numerals ar- 
ranged in ascending order of damping. The counter rec- 
ords on dials the total number of pulses received over a 
time period determined by the setting of the time range 
switch (shown at the right) and multiplied by the factor 
indicated on the “Scale” dial setting. A constant time 
cycle is inaugurated by depressing the momentary con- 
tact switch (located at the extreme right of the panel) 
which sets a synchronous-motored timer in motion, 
automatically providing a specific interval during which 
the counting meter operates. 

Geiger-counter operating potentials are set by coarse 
and vernier controls on a lower front control panel and 
once properly adjusted need not be changed. For set- 
ting the critical “plateau’’ potential of the Geiger-coun- 
ter an arrangement is incorporated to convert the indi- 
cating meter employed for frequency measurements into 
a volt meter having a full scale deflection value of 2000 
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by the Leader in Insulation! 


Motor manufacturers have come to the realization that the specifi- 
cation “Completely Insulated by Irvington” means longer motor 
life with less chances of electrical failures. Basic to this is the fact 
that every Irvington insulation has been formulated to produce 
definite and outstanding characteristics — resistances to the agents 
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of motor destruction — heat, corrosive fumes, excessive moisture 


IRVINGTON PRODUCTS include: 
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etc. Insulations have been designed for regular and unusual motor 
Core Plate, Finishing and Sticking 


. : 7 yneeds — matched to work with each other for blended, smooth 
; et « gemeanlninas team a acting motor performance — to produce long-lasting and depend- , 
‘ om ¢ Verathad Paners E e Insulating able motors. From this’ one source, Irvington, you can obtain 
) Punchings « Fibron Plastic Tapes insulations not only. for motors but for all other electrical equip- 
, e Cardolite Compounds ment as well. Each and every product is kept to Irvington’s high 


standards by strict laboratory and production control. We offer 
our cooperation and invite your inquiries. Write Department 56. 


IRVINGTON 


VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey, U. S. A. 
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SOLDERING IRONS 
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continuous service required ef foctory tools. 


SOLDERING IRON TEM- 
PERATURE ore. 
prevent overheating 
soldering irons between 
soldering operations. 
Irons do not deteriorate 
when being used. The 
idle period is the couse 
of deterioration. 


of various sizes designed 
for continuous operation 
and so constructed thot 
they are easily and 
quickly serviced, should 
elements have to be re- 
placed. 


Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2845 WEST ELM STREET, DEEP RIVER, CONNECTICUT 








Trot svtdidans- wate possible 
by inherent advantages plus éngineering 


BAER fibre fabrications can solve your insulation-component 
needs for civilian manufacture as thoroughly as has been 
accomplished in the war effort. No matter what type of 
product to go through your atsembling and production lines 
—a machined, punched, stamped, sawed, milled or drilled 
BAER fibre part can be instrumental in substantially better- 
ing its performance. Collaboration will be prompt. 


FREE DATA BULLETIN Complete with information pertaining to the 
specifications of phenol and vulcanized fibre, this literature will be 
sent promptly on request. Write for Bulletin 124 
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volts, direct current. 

The scaling circuit assembly is housed in a compact 
metal cabinet. Power is derived through the medium of 
a flexible cord which plugs into a receptacle at the rear 
of the X-ray unit. All amplifying, scaling and power 
supply units are set into operation simply by a small 
control switch on the lower front panel. Controls, as 
will be noted, have been simplified to the extent where 


MICROPHOFOMETER TRACE | 
( From Fim) 


























Fig. 11.—Typical curves for a mixture of cuprous 
and cupric oxide. A microphotometer was used above 
and spectrometer data in the curve below. 


it is merely necessary for an operator to observe meter 
readings and apply simple multiplying factors in order 
to duplicate work which formerly required the knowl- 
edge of a physicist. 

Employing the Geiger-counter spectrometer, curves 
for control purposes of as a basis for research or devel- 
opment may be prepared in two ways. For highly pre- 
cise work, the scanning arm is moved approximately 
0.05 degree at a time, a count being made at each sta- 
tion, the results being reduced to a common time base 
and plotted. This method is applicable to research and 
many production problems. It will be seen that it is 
possible to concentrate on a single characteristic line 
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JONES BARRIER 
TERMINAL STRIPS 


Bakelite Barriers placed be- 
tween Terminals increase the 
leakage path and prevent di- 
rect shorts from frayed wires 
at Terminals. Terminals and 
screws are of nickel plated 
brass. Insulation is of BM 120 
molded Bakelite. Illustrated are 
three types: Screw Terminals, 
Screw and Solder Terminals 
and Screw Terminal above 
Panel with solder Terminal be- 


2-142-44W low. Every type of connection. 


Six series cover every require- 
ment: No, 140—5-40 screws, 
No. 141—6-32 screws, No. 142 
—8-32 screws, No. 150—10-32 
screws, No. 151—12-32 screws 
and No. 152—'%4-28 screws. 
2-142-4 These sturdy Terminal Strips 
will not only improve your electrical connections but will add 
considerably to the appearance of your equipment. 
Write today for catalog No. 14 listing our complete line of Bar- 
rier Strips in addition to other Electrical Connecting Devices. 


HOWARD B. JONES COMPANY 


CHICAGO 18 


2460 W. GEORGE ST. 


% The ingenious Clarostat 43 (wire-wound). Also with 
Series 60 Hi-Voltage Coupler the large Series 58 wire- 
provides either a 3000 or a wound controls. Likewise with 
10,000 volts breakdown insu- Clarostat multiple controls. 
lation between the _ control Especially desirable for con- 
proper and its shaft and trols used in high-voltage 
mounting. .This coupler is circuits such as_ television 
available with Clarostat Mid- equipment, cathode-ray oscil- 
get Controls Series 37 (com- lographs, and many electronic 
position-element) and Series applications. 


* Write for Literature... 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y 


whose shiit in location and variation in intensity may 
be indicative of an important change in the character- 
istics of the material under investigation. Such evalua- 
tions may be made in a matter of minutes as contrasted 
with hours required in many cases to attain the equiva- 
lent result by the photographic method, particularly 
where weak lines are involved. Single-line work is ver, 
fast since small sectors of a pattern can be investigated 
quickly. For rapid line location and certain types of 
productive work where reasonable accuracy will suffice, 
deflections of the average frequency meter will serve. 

A further distinctly important advantage is offered in 
that scanning and recording can be made automatic. 
For such applications, a small synchronous motor is 
mounted to the scanning arm to drive the gear on the 
vernier at a constant rate. A synchronous-motored re- 
corder may then be coupled to external meter connec- 
tions in the frequency meter circuit and a suitable curve 
traced. With this arrangement, the specimen can be 
inserted in the holder and the unit allowed to operate 
without further attention for an appropriate. period, de- 
pending on the rate of scanning and the area of interest, 
after which the curve can be removed for study. 

In Fig. 11 are shown typical curves for a mixture of 
cuprous and cupric oxides as determined by the class- 
ical film technique, employing a microphotometer (a) 
and by. plotting readings from the electro-mechanical 
counter of the spectrometer (b). The difference re- 
quires little comment. From these curves, particularly 
the latter, it will be seen that qualitative as well as quan- 
titative measurements are possible. 

The spacings of peaks and their heights can be em- 
ployed directly for comparative purposes, or as a step 
in identification of unknowns. Often it is possible to 
identify crystalline substances upon simple mathematical 
treatment and reference to appropriate tables published 
by the ASTM and other organizations. For compara- 
tive purposes, it is not necessary to do more than run 
patterns and compare them with standard patterns rep- 
resenting certain desirable or undesirable physical or 
chemical conditions. Control or standard patterns can 
easily be developed and subsequent patterns readily 
compared. 

An interesting example of the use of the spectrome- 
ter is furnished by the curves given in Fig. 12. These 
represent process mixtures containing different percent- 
ages of rutile and anatase, allotropic forms of titanium 
dioxide, a white pigment. While these are indistinguish- 
able chemically, rutile is the more desirable in paints 
since it has a far greater covering power and in conse- 
quence brings a much higher price. Therefore some 
means of rapid differentiation was badly needed. The 
problem, as can be seen, was readily handled on the 
spectrometer. ! 


APPLICATIONS 


The Geiger-counter X-ray Spectrometer has shown 
promise of assuming an increasing burden of the tasks, 
not only of research, but also of development, produc- 
tion-processing and quality-control, to say nothing of 
proper selection of raw materials to give the test final 
product. The instrument is not a universal servant, for 
in many cases it requires intelligent cooperative use of 
other apparatus in establishing standards. However, 
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A Success Secret of 


CAPACITRONS 


The Capacitron reputation for progressive de- 
sign, superior craftsmanship and dependable 
service is backed by a continuous research pro- 
gram covering every capacitor manufacturing 
operation. No Capacitron production process is 
ever given a chance to become “standard pro- 
cedure’ —it is always an engineering project — 
always open for immediate improvement. 
Through this system of method control has come 
unquestioned leadership for Capacitron Oil, 
Wax and Electrolytic Capacitors .. . our cus- 
tomers call it Quality. 


Telephone 
VAN Buren 3322 


w/e we ae A ez, 


849 North Kedzie Ave., Chicago 51, Illinois 








used understandingly in conjunction with other avail- 
able instruments of production, it becomes one of the 
“new tools” of today’s and tomorrow’s industry. 
Some of the fields in which the spectrometer should 
prove valuable are listed below. 
1. Alloys—to determine structure, stability ranze, 
and the phases in alloys, including effects of hardening 























Fig. 12.—Curves showing mixtures of rutile and 

anatase. Sample (a) contains essentially equal parts 

of mixture of rutile and anatase, (b) is predominantly 
rutile, and (c) is predominantly anatase. 


or annealing treatments. 

2. Cellulose—to determine whether ‘or not the mate- 
rial is genuine cellulose, the nature of its crystallinity, 
and orientation. 

3. Cement—to control production, and to study chem- 
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For more effective electrical insulation— 
typical applications of Lumarith CA: 

Turn insulation for magnet wire 

Major coil insulation 

Coil lead insulation 

Boot and pad insulation 

Layer wound cores for coils 

Slot insulation 

Laminated to paper, cloth, mica, etc. 

Backing for pressure sensitive tape 

Spiral wound for cables and spun- 

end grommets 
EXECUTIVES! Just published, 136 page manual en- 
titled, “FABRICATING METHODS FOR LUMARITH* 
CELLULOID* AND SIMILAR THERMOPLASTIC MA- 
TERIALS.” Write for complimentary copy on 


your 
company letterhead. Additional copies, $1.00 each. 
®Reg. U.S. Pat. Of. 
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APPLICATIONS of Lumarith CA (cellulose acetate) to 
“time gauge copper wire—1 and 2 mil—stress the inherent ad- 
vantages of this cellulosic base insulating material. 

Here, where corrosion strikes quickest and hardest, Lumarith 
CA shows to the greatest advantage its freedom from the ten- 
dency to organic decomposition so inherent in many materials. 

Rather, this synthetic by its very nature is chemically inert, for 
example, to transformer oil, and to the electrolytic action of humid- 
ity, moisture—even sali water in the presence of direct current. 

The in-built dielectric strength and chemical resistance of 
Lumarith CA, and its physical resistance to abrasion, cracking, 
crease-breaks, is impressive even with the thinnest foil. Slippage 
in winding and usage is overcome by a special mat finish (A78) 
which also increases elongation, requires no lubricants. 

Look into Lumarith CA for your electrical needs. In films, foils 
for winding, laminating. Spiral wound for light yet rugged tubing. 
Rods, sheets, regular tubes and molding materials. Send for the 
booklet, “Celanese Synthetics for the Electrical Industry.” 
Celanese Plastics Corporation, a division of Celanese Corporation 
of America, 180 Madison Avenue, New York 16, N. Y. 
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Meter Shunts and Other Pre- 
cision Resistance Deyices 
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These Components Our Specialty 


NEW € FIRST TO USE 
INDEXING A LAPPED CONTACTS 
MECHANISM MX + BRUSHES 


SHAFT + REAMED 
FULL LENGTH 
BRARING 


STAMPED 
5 MAJOR POINTS STEEL MTG. 


WIN FOR VARIATEN PLATE 
IN THE VARIABLE ATTENUATOR FIELD 


Points Nos. 3 and 5: Lasting, smooth, and quiet 
operation are insured by ground shaft and full 
length reamed bearing rigidly fastened to stamped 
steel mounting plate. 


CINEMA ENGINEERING CO. 


1508 W. VERDUGO AVE. + BURBANK, CALIF. 


ESTABLISHED 1935 


HIGH-STACKED BUNDLES 


Speedily Handled 


PORTABLE 
ELECTRIC 
ELEVATOR 


ONE OF THESE easy-to-use 
Portable Electric Elevators will 
make short work of high-stacking 
bundles in cars or storage. 


Telescopic or hinged type. Fast 
— safe — available in many 


styles and capacities. CATALOG 504-A will be 


mailed you upon request. 
“Weld-Bilt” 


s 


WEST BEND EQUIPMENT CORP. 


233 WATER STREET, WEST BEND, WISCONSIN 
MATERIALS HANDLING ENGINEERS 
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ical effects of acceleration, retarders and other 
tives. 

4. Forming steel—to aid in the selection of she« 
suitable drawing, spinning, or forming characteristi 

5. Galvanized coatings—to determine the cau: 
failure of and to control the thickness of the galvanized 
coatings. 

6. Ingot iron—to study the causes, changes, and final 
effects of age-hardening. 

7. Léather (patent)—to determine the cause of fail- 
ure of patent leather resulting from crystallization of 
soaps formed with the drier. 

8. Lime—control of burning of lime to assure free- 
dom from carbonate. 

9. Linseed and china wood oils—for measuring the 
molecular sizes and changes in raw materials. To test 
for solubility. 

10. Paper and parchment—to find traces of metallic 
and other impurities. To study orientation of constitu- 
ent fibers and binders. 

11. Plastic film—to study the characteristics of cel- 
lulose nitrate and acetates used for photographic film. 

12. Precious stones—to classify and identify precious 
and semi-precious stones. 

13. Rayon—as a check in the manufacturing process 
to assure the proper tensile strength, extensibility, sheen 
and elasticity. 

14. Resistance alloys—to determine changes in struc- 
ture during life. 

15. Rubber—to ascertain true natural rubber quali- 
ties for reproduction in synthetic rubber; to control the 
addition of dyes, fillers, accelerators and other agents: 
to determine the primary effects of various treatments 
on colloidal size ; and to study the effects of temperature 
on tensile strength. 

16. Textiles—as a scientific method of classifying 
cotton, silk, wool and other fibers. 

17. Waxes and waxed papers—to improve the trans- 
parency by studying the effect of various factors on 
crystallization of paraffin wax. 

18. Wood—orientation of cellulose crystallites sub- 
ject to vibration or static stress. 

19. Cheese—to determine structural changes that oc- 
cur in casein during the ripening of natural cheese, as 
well as the changes that occur during the manufacture 
of processed cheese. 

20. Dairy products—for investigating the physical 
and chemical changes such as lactose crystallization in 
milk, powders, sweetened condensed milk, and ice cream. 

21.—Farming—analysis of constituents of soils. 


Industrial Equipment and Supplies 


Wanted in European Markets 
(Continued from page 128) 


do not fall directly under the categories mentioned, and 
even if they are not now able to fill orders from abroad. 
Important post-war sales opportunities may show up. 

At the present time this service is limited to the 
Middle East where the USCC has established offices in 
Alexandria, Bagdad, Beirut, Cairo, Damascus, Jerusa- 
lem, Jidda, and Teheran. Spokesmen for exporters of 
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Rotor and stator for a syn- 
chronous generator — three 
phase, 2300 volts, 60 cycles. 


° ¢ 


Power 


NPRECEDENTED wartime demands 

for power have placed a heavy burden on 
the electric generators, motors and trans- 
formers of industry. Their ability to operate 
continuously, at peak efhciency, has been due 
largely to improvements in the physical and 
electrical qualities of electrical steel sheets. 


We have made important contributions to 
many of these improvements. Not only in pro- 
ducing better electrical steels, but in determin- 
ing the right steels to use for ‘specific purposes. 


For the past 40 years, our specialists have 
been studying various types of steels. Record- 
ing their characteristics. Defining their limits 
of usefulness. 

The knowledge so laboriou$ly gained is now 
available to you... as your guide in selecting 
the proper grade of U-S-S Electrical Steel 
Sheets for each individual job. Our technical 
specialists will be glad to consult with you on 
any problem involving the use of electrical 
steel sheets. 

We have also published a 151-page book, 
containing a wealth of descriptive data about 
electrical sheets. Comparative core-loss, mag- 
netization, volt-ampere and other curves show 
why U-S-S Electrical Steel Sheets are uni- 
formly superior in electrical, magnetic and 
physical properties. This book is offered you 
free upon request. Just send in the coupon. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Chicago, Warehouse Distributors 


United States Steel Export Company, New York 


United States Steel Supply Company, 


* 
Mail this coupon for FREE Bulletin 


Carnegie-Illinois Steel Corporatioa 


620 Carnegie Building 
Pittsburgh 30, Pa. 


Gentlemen: 


Please forward my free copy of “U-S-S 


Electrical Steel Sheets, Technical Bulletin No. 2.” 


It is understood that I incur no obligation. 
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— still at war — 
but expecting soon 


to be demobilized 


% For nearly four years the SYNCHRON fac- 
tory has hummed steadily on war production, 
building specially designed controls for the 
Army and Navy. With the reduction of war 
requirements, however, we will be at liberty to 
channel our efforts into the production of syn- 
chronous timing motors and time machines for 
your post-war timing devices. 


TIME 
MACHINES 


% The new SYNCHRON Motors and Time Ma- 
chines will embody many improvements de- 
veloped in our laboratories during these last 
few years. Improvements that have been tried, 
tested, and proven worthy on all the battle 
fronts of the world. These motors and ma- 
chines—we confidently expect—will soon be in 
quantity production for you! 


%*% Write for engineering data. 


HANSEN MANUFACTURING CO., INC. 
PRINCETON . 3, INDIANA. 








transport machinery and automotive equipmen: are 
making a good case for increased export quotas t» this 
area on the ground that transportation limitations ®re q 
real deterrent to development of all commerce and gri- 
culture. 

The extension of this service or a similar service to 
other areas is a good possibility. It would be directly 
in line with the administration’s policy of expanding 
foreign trade after the war. 

Anyone who has specific questions about the possj- 
bility of buying or selling certain types of goods from 
abroad, should write to the FEA or the Bureau of For. 
eign and Domestic Commerce, Washington, D. C. 


SALES INQUIRIES 


Many businessmen who have never had any export 
experience are uncertain how to treat inquiries from 
would-be foreign purchasers. Demand for American 
goods has been stimulated by actual sampling of them 
abroad in places where they were never seen before 
Lend-Lease and our armies introduced them. The 
chewing-gum and soft-drink habits have taken firm 
hold in unexpected places and there is no reason to be- 
lieve that other items will not make similar impressions. 

It is important not to ignore foreign inquiries. They 
should be treated exactly like business leads from a 
nearby state. The very fact that a manufacturer has 
received an inquiry is sufficient proof of the existence 
of a market for his goods. He needn’t be frightened 
by foreign languages. And should not worry about 
the complexities of export controls and rationing of 
shipping’space. In today’s seller’s market, these prob- 
lems are often taken off his hands. 

Much of export business is done on a cash-on-the- 
barrel-head basis. Foreign customers, anxious to ob- 
tain American merchandise, are willing to draw letters 
of credit in connection with orders f.o.b. mill or factory 
or warehouse receipts—or even, in some cases, against 
certificate of completion. This is equivalent to domestic 
cash business. The foreign purchaser worries about 
shipment and formalities which are handled by his bank 
or agent here. 

Under normal peacetime conditions the manufacturer 
might be compelled to give more service to foreign cus- 
tomers who are, generally, dissatisfied with the com- 
paratively harsh, cold terms proposed by most American 
exporters. But the actual situation today, involving 
problems of supply, storage, shipping and government 
regulations, justifies the manufacturer’s insistence on 
terms which end his responsibilities at his factory or 
warehouse. 


THE NETHERLANDS 


The Netherlands have been forced to take on one job 
they did not expect: a subsistence relief program for the 
population of a country which previously always en- 
joyed a high standard of living. At the same time, the 
Netherlands must continue preparations for re-entry 
into world trade. 

Pre-war Netherlands economy included the produc- 
tion of high-grade agricultural items, some of the world’s 
finest dairy products. High-grade seeds for cauliflower, 
spinach, cabbage and similar vegetables have been raised 
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TO THOSE COMPANIES WHO HAVE ‘2,000 OR MORE 


INVESTED IN A UNIVERSAL TESTING MACHINE 


The addition of an Olsen Electronic High Magnifica- 
tion Recorder will increase its effective usefulness at 
least fourfold — 


HERE ARE THE FACTS... 


1, Any Universal Testing Machine without a re- 
corder is limited in its function to measure accurately 
the ultimate strength, per cent elongation, and the 
approximate yield strength of the material being 
tested. 

2. Any Universal Testing Machine equipped with 
an Olsen Electronic High Magnification Recorder — 


ADAPTABLE TO ANY MAKE 
OF TESTING MACHINE... 


HIGH 
MAGNIFICATION 


in the same time required to make a non-recorded 
test — gives the following additional essential 
information: 


1 — Modulus of Elasticity 

2 — Hysteresis 

3 — Elastic Deformation 

4 — Proportional Limit 

5 — Exact Yield Strength 

6 — Proof Stress (Proof Strength) 
7 — Comparative Fatigue Limits 
8 — Analysis of Cold Working 


TESTING AND BALANCING MACHINES 


JUNE 1945 


TINIUS OLSEN TESTING MACHINE COMPANY 
520 North Twelith Street - Philadelphia 23, Pennsylvania 


Representatives: 
PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattle 
MINE and SMELTER SUPPLY CO., Denver, Cole. 


























WAR 
or POST WAR ~ 


Industrial or Consumer 


Pilot Light Assemblies 


Model 1216 


© 


for NE45 
Neon Lamps 


Also Available for 
NE48 & NES! 
Neon Lamps. 


Remember — there are more 
“UL” Approved Gothard 
Pilot Light Assemblies than 
any other make. The broad, 
precision Gothard Line is 
equal to practically any need 
— large or small — high or 
low voltage. Special engi 
neering service for unusual 
problems. The Gothard Cata- 
log illustrates and describes 
all stock models, ‘isting the 
lamps they take and com- 
plete engineering data — 
write for your copy. 


MANUFACTURING 
COMPANY 


1320 N. Ninth Street 
Springfield, Illinois 
Export Division 
25 Warren St., New York 7 
Cables 


Simontrice, New York 


ee 


106 WEST 4TH ST 


ELMIRA, N.Y 


in the country for generations past, as well as bulbs and 
seeds for flowers. But a large part, perhaps half of the 
dairy production area has been flooded and that iand 
will be necessarily idle for four years or more. 

This means new and more dredging and pumping ap- 
paratus. Whether such facilities will be purchased 
here or taken from Germany as partial indemnification 
has not yet been decided. 

The great question continues to be: Will the Nether- 

lands regain even partially its historical trade leader- 
ship? Item one is the importance of the Amsterdam 
3ourse as an indicator of the position of European 
industry. A large part of the answer depends on how 
soon the German scrambling of business ownership is 
cleared up. The recovery of the East Indian empire will 
also be a “must’’ for the full vitality of Amsterdam. 

Dutch ships, constituting one of the great maritime 
fleets of the world, will not be able to go into action 
when the European war ends; the fleet will not even 
be free to do much in the way of transporting recon- 
struction goods to the Netherlands homeland. Until the 
Dutch East Indian empire is reconquered, the major 
portion of the merchant fleet will be devoted to the 
Pacific war. 

Of the 2,900,000 tons of Dutch merchant shipping, 
almost two and one-half million remains intact. How- 
ever, there has been little replacement of the more than 
a million tons that have been sunk. This loss will mean 
a considerable new ship program for the Netherlands 
after the war. 

The great diamond industry must also be rebuilt. 
Skilled cutters now operating in New York, London 
and Palestine will, in some instances, not return to the 
old center. However, early efforts will be made to get 
the cutters back to their former locations. Already 
reported is a shipment of industrial diamonds to Belgian 
centers for the purpose of recovering the trade. 


IRELAND 


Irish markets may provide the earliest opportunity for 
selling overseas. Ireland not only has established a 
state-owned merchant shipping trade during the war, 
but her civilian airport is the busiest in Europe today. 
In addition, her expansion programs for both shipping 
and air traffic make her a good potential market for 
aircraft, airport facilities, ships, marine production and 
outfitting items. Her post-war housing program will 
need construction and engineering equipment. 

Ireland’s credit position is favorable, if only as a 
result of the large trade she has carried on during the 
war. The Post-War Commission of Eire is now at work 
on a survey of future Irish-American trade. 


BELGIUM 


Belgium, the most densely populated country in 
Europe, has always been an extensive manufacturing 
country short on natural resources. Normally in need 
of raw materials, she will require even more to get back 
to peacetime production.’ In addition, Belgium will 
need many manufactured products, principally: Loco- 
motives, thread, timber props for mines, food, clothing, 
and machinery of various kinds. 

Jelgium should be a sound credit risk. She holds 
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From simpie home refrigerators to giant industrial equipment 
Electric Thermal Relays like this one protect machines worth mil- 
lions against damaging overloads. In these applications the heat- 
ing action of special resistance units trips switches—cuts off power 


supplies at predetermined danger points. 


Ranging in form from plain wire wound units to specially formed 
strips, these ‘‘Heaters'’ must generate heat to simultaneously 
duplicate the rate and cycle of overload heating in the electrical 
equipment being guarded. Also they must resist the full impact 


of direct shorts, until other protective devices operate. 


To meet these severe requirements, Nichrome, made only by 
Driver-Harris, is used, for this is the alloy that possesses high 
thermal retentivity combined with excellent heat and corrosion 


resistance, 


Typical of the heavy-duty Thermal Overload. Relays employing 
Nichrome is this 90 ampere, 600 volt Push-Button-Reset type which 
guards large Rolling Mill equipment in a steel plant. The right 
Heater” has been removed to expose the thermal tripping 


mechanism. 


lf such dependable protection interests you why not investigate 
Nichrome and the 80 other Driver-Harris alloys. Write for further 


facts today. 














DEFY CORROSION 


BUILD YOUR PRODUCT 
WITH EVERLASTING 
FASTENINGS 


Your product must stand up 
in use. In many cases it will 
meet the destructive forces 
of rust and corrosion. 

Forestall trouble! Use 
Harper Everlasting Fasten- 
ings. They‘re made of either 
brass, naval bronze, silicon 
bronze, copper, Monel or 
stainless steel. They defy 
rust and corrosion . . . and 
do it at small cost. 

To be sure ... a bronze 
bolt costs more than a com- 
mon steel one .. . but not 
much more. In most in- 
stances, constructing a ma- 
chine or an instrument with 
non-ferrous or stainless fas- 
tenings adds only pennies 
to the total cost. Percentage 
wise, the added expendi- 
ture is negligible. But the 
life of the product .. . the 
ability to “take it” ... the 
probability of freedom from 
trouble are increased be- 
yond measure. 


4360 ITEMS IN STOCK 


Harper is known as 
“Headquarters for Non-Fer- 
rous and Stainless Fasten- 
ings” . . . carries large and 
complete stocks of 4360 dif- 
ferent items and is continu- 
ally adding others. Write 
for 1945 Catalog. 


THE H. M. HARPER CO. 


2609 Fletcher Street 
Chicago 18, Illinois 


BRANCH OFFICES: New York City 
Philadelphia « Los Angeles 
Milwaukee « Cincinnati « Houston 


Representatives in Principal Cities 
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BRASS* BRONZES COPPER 
MONEL « STAINLESS 








large reserve of gold in this country which she ; lans 
to retain as bedrock for a conservative credit fowinda- 
tion for the future. 

All purchasing in the United States for the Belvian 
Government for relief and rehabilitation purposes js 
done by the Commercial Counselor of the Embassy, 
through offices in Washington at 101 Leroy Place, 
N. W. Wherever possible, Belgian policy will be to 
foster purchase of all other Belgian requirements through 
normal trade channels without intervention of the gov. 
ernment. The New York office at 630 Fifth Avenue 
is concerned with prompting these trade connections 
between private business in the home country and in the 
United States. 


SWEDISH MARKETS 


Sweden, like many other neutrals, has accumulated 
large amounts of gold and foreign exchange during the 
war. Her need for many types of goods is enormous. 
Application of Pan-American Airways for certification 
to route five flights weekly from America to Stockholm 
highlights the advisability of establishing Swedish com- 
mercial relations early. 

The Swedish standard of living is the only other in 
the world as high as that in the United States. Swedish 
incomes permit the purchase of many American items 
which would be regarded as luxuries in nearly all other 
European countries. 

1. Housing.—Sweden is planning a housing program 
of 45,000 dwellings per year to last three to five years. 
In connection with this construction there is a market 
for equipment machinery, especially such types as bull- 
dozers and excavators. For housing construction itself, 
piping is especially needed. 

2. Clothes——The war has seen some development in 
the Swedish manufacture of ready-made clothing—espe- 
cially for women and children—but Sweden’s demands 
are far from satisfied in this field. The country is a 
particularly good market for sales of misses’ and chil- 
dren’s wear. The variety of styles which the American 
clothing manufacturer can offer will be an added in- 
ducement in the Swedish market. 

3. Appliances:—American electric appliances, espe- 
cially washing machines, ironers, food mixers, toasters, 
may all find ready markets if American companies act 
quickly. 

4. Port facilities. The Swedes are making plans for 
development of Gothenburg as‘a port. This may be 
partially due to the destruction of Hamburg, which 
leaves part of North Europe without port facilities. 

5. Roads.—Another item that has not been sold to 
Sweden in the past, but should find ready sale among 
Swedish municipalities, is the automotive snow plow for 
road clearance. 

6. Aviation.—Preparatory work is already under way 
for the construction of a transatlantic airport in Stock- 
holm. Swedish aviation has already contracted for the 
purchase of ten large Douglas planes to be used in its 
European traffic and also in traffic with America. 

7. Radio.—Sweden will need both radio and radar 
equipment, 

8. Miscellaneous.—Sweden also needs varying quan- 
tities of the following items: coal and coke, petroleum 


ELECTRICAL MANUFACTURING 





thermal 
ystance- 


y ‘o 


1. EFFECTIVELY SEAL 
saiyrious 4 ; ; 
, Have wide 


leakage res 


a acceptabilit 


RESEARCH 
DEVELOPMENT © MANUFE® 
ACTURING 


oleum 


RING 
JUNE 1945 




















Mmm ere 
on This Time-Saving, 
Labor-Saving Dryer 


Dries alltypes 

of plated work 
and small lac- 
quered partsin | 
35 seconds for 
overage basket. 


THIS data sheet will give you com- 
plete specifications on the fast, economical Kreider Centrifugal Dryer 
—the modern drying outfit that speeds production... improves 
plating quality ... requires only one operator. Write for it today, 


DELLINGER MANUFACTURING COMPANY 


735 N. Prince Street Lancaster, Pa. 


UNIVERSAL 
INSULATORS 


Help 
Webster keep you warm 


Webster Oil Burner Ignition Transformers are a vital part of oil 
burning heating equipment. Maintenance of the proper tempera- 
ture largely depends upon the operation of the transformer... 
and wherever cold winds blow, Webster Ignition Transformers 
are recognized for their reliability. Universal Porcelain Bushings 
are an integral part of the Webster design. They are the “safety 
first’ on the high voltage terminals. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST. * SANDUSKY, OHIO 


products, asphalt, ship plates and sheet Steel, alumi 

and magnesium, copper profiles and wire, automobiles 
and tractors and their parts, electronic equipment, /er- 
tilizer, soda, pigments of all kinds, boric acid and borax, 
vegetable oils, glycerine, vitamins, synthetic resins 
for plastic molding, rubber tires and belting, asbestos 
and brake lining, cotton and rayon yarns including tire 
cord, raw cotton and wool, solvents for the paint indus- 
try, toluol, benzol and phenol, canned and dried fruits, 

In selling to the Swedish markets it is now possible 
not only to transact business through the Purchasing 
Mission, but also to negotiate with private Swedish 
firms through private channels. All inquiries as to 
trade possibilities with Sweden may be directed to the 
Swedish-American Chamber of Commerce, 630 Fifth 
Avenue, New York. Inquiries will be forwarded to the 
proper party. 

Not only is Sweden a ripe seller’s market, but it 
offers many buying opportunities. Swedish inventions 
may be licensed for manufacture in this country. This 
practice has already been in operation in the case of 
Electrolux refrigeration, ball bearings, gauge blocks 
and various electrical equipment. Two outstanding op- 
portunities now available for licenses are an arsenic 
treatment of lumber which makes it weather resistant 
and new butter manufacturing process which eliminates 
the cream stage. Sweden plans to send to this country 
a traveling exhibition of its quality pragducts such as 


Women operators winding coils for radio receivers in 
one of the factories of Le Materiel Telephonique at 
Boulogne, France. 


glass, silver, arts, furnishings and textiles. 

Discussions are now going on in London as to the 
future use of the Swedish Merchant Marine, of which 
1,200,000 tons of Swedish ‘shipping is now idle in 
Swedish ports. As soon :as conditions permit, this 
shipping will be put to work. 


FRANCE 


Complete liberation of France has sparked new inter- 
est in French trade possibilities. The Post Office De- 
partment announced sometime ago that five-cent postal 
service to France is available. Treasury officials have 
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Duplicating Scope! 
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@ Here is the quick, easy way to duplicate tracings, line drawings, 
specifications, black and white prints, Van Dyke negatives or 

blue prints! The Bruning Model 2 BW—Copyflex Continuous Printer 
fits into desk-top space—yet gives you the advantages of continuous 
photographic-process production. Do not confuse this Bruning 

Printer with the less efficient “copy box” type. Used with three trays and 
a simple drier (readily available), the Model 2 produces Copyflex 
prints. At the flick of a switch, the Model 2 becomes a BW Printer 

for producing easy-to-read Black and White Prints—and these 

prints are developed with an inexpensive BW developing 

machine. Get all the facts about the versatile Model 2 Continuous 


Printer— mail the coupon for full information! 


CHARLES BRUNING COMPANY, INC. 


Since 1897 
NEW YORK CHICAGO LOS ANGELES 


CHARLES BRUNING COMPANY, INC., 
4710-16 Montrose Avenue, Chicago 41, Illinois 


Please send me complete information on your Model 2 
BW —Copy flex Continuous Printer—and on other Bruning 

rinting and developing machines for making Bruning 
Black and White Prints. 


Atlanta Boston Detroit Houston 
Kansas City Milwaukee Newark Pittsburgh 
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POWDER METALLURGY 


et friction vibratior 
est preductioa cer damper parts 


r ever made for an 
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SMALL PARTS 
ON OUR HUGE B-29’s 


Pomet Powder Metallurgy has solved the toughest 
types of technical problems. When General Electric 
designed the new 300 amp. generator for the B-29, they 
needed the complicated friction vibration damper 
parts shown above. Note the ten opposing recessed 
spring sockets, the ten male and. female arcs that must 
fit together with almost “piston ring accuracy”, and 
the complicated overall design. 


It would take too much time to produce these parts 
by any orthodox method. Pomet is manufacturing 
them from metal powders accurately and in such 
record time that production keeps pace with the 
mounting requirements for B-29’s. 


Do you have a difficult problem which Pomet can 
solve? If you need special characteristics to order such 
as the strength of mild steel, corrosion resistance, 
ductility, wear resistance or others, and if you want 
precision on a volume basis, we would appreciate the 
opportunity to quote on your specifications and blue- 
prints. 


Don't decide until you see what Pomet can do 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


30-52 Greenpoint Avenue Long Island City, N.Y. 


FROM POWDER TO PARTS 


disclosed that funds previously frozen in this country 
may now be freely used by the DeGaulle Government 
But normal business conditions cannot be reestablish:d 
for some time to come, if only because most railroad 
bridges in France have been destroyed and transport 
and communications are in serious condition. 

Meanwhile France needs $63 million worth of gaso- 
line, $5 million worth of synthetic rubber and carbon 
black, $24 million of wood, $15 million of non-ferrous 
minerals, $4 million of hides, $169 million of textile 
raw materials. This is by no means the total of her 
requirements, but indicates her most serious immediate 
shortages. Machine tools, for example, will also be 
needed, although not to the extent previously expected. 
Reduced figures are based on the fact that machine tools 
last 18 years in French hands as against 6 years in 
American plants. 

For some time to come most French purchases here 
will continue to be made through the French Supply 
Council. Metropolitan French Division is located at 
2100 Adams Mill Road, N. W., Washington, D. C. 


Wiring the Electrical Product 


According to Approved Practice 
(Continued from page 135) 


natural development that the automobile should be 
wired with a harness system, now wrapped with vinylite 
tape, in quick and easy mass production. 

The airplane, tank, trucks, radio, signalling equip- 
ment and other military and civil machines and appa- 
ratus are wired with more complex harnesses, some of 
which may or may not comprise specially designed com- 
ponents such as switches, fuseholders, connectors, and 
plugs. Sometimes two or more harnesses are required 
to wire a machine. Airplanes and tanks are machines 
and they are wired internally like certain other ma- 
chines, although in somewhat different manners. 

Whereas individual wires may be withdrawn from 
many harnesses and others substituted for them without 
removing the harness from the machine, harnesses that 
are readily removable are mandatory in combat equip- 
ment. This is because a badly damaged harness must 
often be stripped from the machine and another one 
substituted for it as quickly as possible. The damaged 
harness may next be repaired and itself used later on 
as a replacement. Nor is it advisable to enclose such 
harnesses in metal conduit where bullets can deform the 
conduit and sever wires. It has been found to be much 
better to install wiring in combat equipment so that 
the individual conductors can spread apart and permit a 
bullet to pass between them. 

There are two unshielded types of harness in which 
the wires may easily be replaced. One comprises a loose 
construction with the wires tied or taped together only 
at the breakout points. The other uses a flexible plastic 
tubing which is split at each breakout point to facilitate 
assembly and the replacement of conductors. This type 
of construction has the advantage of additional resist- 
ance to abrasion. Another harness system or portion of 
a general harness uses metal braid shielding to eliminate 
induction from other circuits. 

An advantage of harnesses is that they can be made 


ELECTRICAL MANUFACTURING 





LLltahalal 






... when you use Hydron 
Bellows Shaft Seal 


Assemblies 


— Your problem of sealing a rotating 


be 
lite 


shaft that projects from a closed 
system against loss of gas or liquid 
under pressure will be correctly 


Bellows are hydraulically-formed 
to give them sufficient strength to 
stand the pressures involved, and 
proper flexibility to hold the seal 


Thrust Springs have ends paral- 
lel within extremely accurate limits 
when collapsed to working length 
while exerting the specified thrust. 











‘ip- solved when entrusted to Clifford nose in a_ pressure-tight running They are tested for parallelism 

as engineers. With a record of having seal against the rotating shaft under load before assembly. 1 ia 

m- solved some of the most difficult shoulder. All such vital parts are specifically 

und seal problems for refrigerator com- Seal Noses are properly propor- designed to fit your exact conditions, 

red pressors, fluid drives, gear boxes, fuel tioned to prevent distortion during then carefully assembled and tested 

Ln oil pumps, torque converters, water diamond-facing and at the elevated to give you Hydron Bellows | 
pumps, etc., Clifford will apply the temperatures of normal operating Shaft Seal Assemblies engi- La. 

om same methods to your applications. service. neered for your application. Vey 

out 

hat | 

ca a ( L | F FO R D first with the Facts on Hydraulically-formed Bellows HYDRON | 

a Save time, money and trouble by calling in Ca. 7 ee a ne ae a ae _—at tr | 

zed Clifford before your design reaches the blueprint CLIFFORD MANUFACTURING COMPANY 


on stage. A discussion of your problem entails no 
cost or obligation. In the meanwhile, get 4 
further details by filling in the coupon. 


568 E. First Street, Boston 27, Mass. 


Please send me information on Hydron Bellows Seal Assemblies. I am 
interested in the equipment checked. 
{_] Air compressors 
{_} Fluid couplings 
{_] Fuel oil pumps 
{| Gear boxes 
[_] Paper machinery 


(_] Refrigerant compressors 
[_] Textile machinery 

[_] Torque converters 

[|] Washing machines 

[_] Water pumps 












Other applications............ ne 
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STILL LEADING 


Our Blue Ribbon Resistors were 
unique in their entirely new design 
and their advanced engineering when 
we introduced them in 1939. 


They still lead the field as the most ef- 
ficient: their compactness, their 
toughness, and their remarkable per- 
formance offer you more than just 
higher wattage ratings for unit space 
required. 











—And in our other types of resistors 
and rheostats we also offer you impor- 
tant exclusive advantages. 















HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


DIVISION OF 


THE NATIONAL LOCK WASHER CO. 


ESTABLISHED 1886 


Newark 5, N. J., U.S. A. 





THE FIELD 


ff 


at a bench with the operator in a comfortable posit 
and with good lighting, instead of in awkward positic 
as on the floor, with inadequate lighting facilities, wh 
might be necessary if wiring were done in place. 

The first machine must be wired, one wire at a tin 
to obtain the proper lengths, locations of bends, etc., 
and this is used as a sample for the construction of su! 
sequent harnesses of the same kind. Many wire and 
cable manufacturers make such harnesses to customer's 
blueprints or samples and specifications. 

In wiring the first machine it is important to make 
all wires of minimum length and to avoid crossovers. 
Sometimes it may be necessary to use two harnesses 
to cause the wires to break out properly at terminals. 
After typing or taping the wires together at suitable 
places, a drawing of the harness may be made and the 
lengths of the individual wires measured. 

Wiring harnesses are being increasingly used where 
on-the-job wiring was previously the rule. One cable 











Fig. 7.—Junction box into which several harnesses and 
wiring assemblies are connected, on a Lockheed P-38. 


manufacturer has manufactured 1,500 different types of 
harness and made 200,000 harnesses last year, using 
all gages of wire cut in lengths from 6 in. to 115 inch. 
With the advent of electric control for automatic ma- 
chine tools, wiring harnesses are being more and more 
employed in that field. 


CONNECTORS 


3y the use of these easily applied devices, the elec- 
trical wiring system may be sectionalized into smaller 
harnesses as required. The disconnect plug or multiple 
connector, with capacities up to 40 amperes, has a plu- 
rality of prongs and is available with more than one 
hundred terminals. Although used largely for planes, 
tanks, and ships, they may be employed in connection 
with electronic devices mounted within or. upon a ma- 
chine. In aircraft, for example, the wiring sections 
carry current from device to device through a system 
of prefabricated wiring with terminals and connecting 
plugs attached. Any fitting may be changed from a cap 
to a socket by means of removable and interchangeable 
units which also make it possible to change the number 
of circuits handled through any fitting provided the 
units are of the same diameter. An illustration shows 
how complicated circuits may be interconnected within- 
a special junction box. 
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es OR oe QUALITY It’s not wise to think that all 
Steatite Ceramic Insulators are 
as We 


equivalent in quality. From selection of materials through the processes 

of mixing, extrusion or stamping; on through the kiln to final inspection, 

the production of a high grade Steatite Insulator requires experience, 

skill, modern tools and machinery, plus the KNOWHOW that comes 
from extensive research and development. 
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Inferior Steatite Insulators may be produced. They may be 

porous or underkilned or overkilned. 
Backed by 43 years of Ceramic Leadership, constant research 
and development, highly trained workers, the most modern ma- 
chinery and production methods, ArS1Mac has fully earned its 
reputation as “Tops Among the Steatites”. Whatever you 
are planning in the electrical or electronic field, we believe 

our specialized knowledge will be helpful. 
Let’s work together. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


43RD YEAR OF CERAMIC LEADERSHIP 


ESV WAN 


CHARACTERISTICS OF 

ALSiMac STEATITE INSULATORS 
Permanent Rigidity 
Cannot Char 


Resistant to Thermal Shock TOPS IN STEATITE CERAMICS 


Resistant to High Temperatures 
High Mechanical Strength ALCO has been awarded for the fifth 
Low-Loss time the Army-Navy “E"’ Award for 


Does Not Absorb Moisture continued excellence in quantity and 
Chemically Inert quality of essential war production. 





HAVE THE ENDURANCE OF PROVIDING 


MILLIONS 


OF “MAKES” AND “BREAKS” IN THE ELECTRICAL CIRCUIT 


THEY ASSURE FULL g USED EXCLUSIVELY 
PROTECTION AGAINST =. iN ALL TYPES OF 


SWITC 


H TROUBLES MERCOID CONTROLS 


DA (Double Adjustment 


Pressure Cont 


MEANING 


BETTER AND MORE DEPENDABLE CONTROL PERFORMANCE 
INCLUDING MUCH LONGER AUTOMATIC CONTROL LIFE, 
FOR HEATING AND AIR CONDITIONING EQUIPMENT— ALSO 
FOR NUMEROUS IMPORTANT INDUSTRIAL APPLICATIONS 


THE MERCOID CORPORATION, 4201 BELMONT AVENUE, CHICAGO 41, ILL. 
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D. HUBBARD SPRING COMPANY 
25 CENTRAL AVENUE ¢ PONTIAC 12, MICHIGAN 
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Events, Developments and Trends 
Affecting Men, Companies or Associations 


Paul Hetenyi has been elected president of Sola: 
Manufacturing Corporation, New York City, to succeed 
Otto Paschkes who assumes the newly created post of 
board chairman. In his new position, Mr. Paschkes will 
continue actively as chief administrative officer of the 
corporation which, at plants in Bayonne and West New 
York, N. J., and Chicago, Ill., manufactures radio and 
electronic devices, chiefly capacitors and filters. Both 
Mr. Paschkes and Mr. Hetenyi were instrumental in 
establishing the corporation in 1932. James I. Cornell, 
chief engineer, has been promoted to the second vice 
presidency. Mr. Cornell joined Solar in 1937 in an 
engineering capacity. 


KENNETH W. HUFFINE PAUL HETENYI 


Kenneth W. Huffine has been elected vice presi- 
dent of the newly organized engineering department of 
the Johns-Manville Products Corporation. At present 
he is manager of the Johns-Manville plant at Waukegan, 
Ill. The new department with headquarters in New 
York City has been created to consolidate engineering 
activities in the mining and manufacturing division to 
meet the production demands of wartime operations, 
and to expand plant engineering programs in prepara- 
tion for post-war production plans of the company. 
Prior to his association with Johns-Manville, Mr. Huf- 
fine held engineering positions with the Interstate Steel 
Mill, the Webster Engineering Company, General Mo- 
tors Corporation and the Banner Rock Products Com- 
pany. He became affiliated with Johns-Manville when 
Banner Rock merged with Johns-Manville in 1929. 


Sidney J. Robison has joined the staff of the West- 
ern Precipitation Corporation. Mr. Robison will make 
his headquarters in Chicago and will devote his time to 
special problems relating to the adaptation of Cottrell 
Electrical Precipitators and Multiclones in the heavy 
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CRONAM Re ec ctronic Components 


OPERATING MECHANISMS 
ESCUTCHEONS 
CABINETS 
GRILLES 
PANELS 
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COMPLETE SERVICE 
DIES 
| EMBOSSING 
| STAMPING 
| WELDING 
PLATING 
ETCHING 
CERAMIC GLASS 
PARTS 
AND ASSEMBLING 


Ty 3701 RAVENSWOOD AVENUE 
CHICAGO [ee ILLINOIS 
INCORPORATED 

OVER 40 YEARS EXPERIENCE IN FINE METALCRAFT 
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Where shock and vibration are occasional or constant 
enemies—where precision and reliability must be main- 
tained—where fuses must give warning “soon, but not 
too soon.” 


ANTI-VIBRATION 


LITTELFUSES 


4AG § Glass 
5 AG | Enclosed 


4 A B {Bakelite 
5 A B \ Enclosed 


Glass enclosed 

Littelfuse (left ) 

shows 90° twist of 

element, protection 

from extreme vi- 

bration; “goose- 
neck” at end taking up expansion and contraction; 
Littelfuse Locked Cap Assembly. 


Bakelite enclosed fuse 

(right) is recommend- 

ed where severest over- 

loads might shatter 

glass. Get details on 

Littelfuse’s secure enclosures and cap locking. High 
mechanical strength, resistance to fatigue, and long vi- 
bration life are outstanding characteristics of these fuses 
in industrial and electrical fields. 


4A Gand 4 AB are 144” x 9/32”, 1 to 3 amps., 250 V. 
Max.; 5 to 50 amps., 32 V. Max. 5 AG and 5 A B are 
14” x 13/32”, 1 to 3 amps., 250 V. Max.; 5 to 50 amps.; 
32 V. Max. Originally developed for army, navy and 
aircraft services, these fuses are equally efficient in in- 
dustrial and electrical fields where shock and vibration 
are factors. In telephone shop testing equipment 4 
A G Littelfuses are used for main fusing. 4 A B Bake- 
lite enclosed fuses have been found efficient for break- 
ing 125 volts on 25 KVA power supplies. Feel free to 
counsel with Littelfuse on fuse requirements from most 
delicate to rugged installations. 


Ieee eee 
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4757 RAVENSWOOD AVE., CHICAGO 40, ILL. 
200 ONG ST., EL MONTE, CALIF. 


industries. Mr. Robison’s industrial experience date 


back to 1903. 


Herbert P. Ladds, president of the National Screw 
and Manufacturing Company, has been elected to the 
presidency of the Cleveland Chamber of Commerce. 
One of Cleveland’s leading industrialists, Mr. Ladds 
has been active on postwar problems as vice chairman 
of the Cleveland Committee for Economic Development. 


HERBERT P, LADDS WALTER D. TEAGUE 

Walter Dorwin Teague, well known industrial de- 
signer, has extended the services of his organization to 
the Pacific Coast. The new offices are located in the 
Title Guarantee Building, Los Angeles, Calif. 


Timothy E. Shea, formerly chief engineer of the 
electrical research division of Western Electric Com- 
pany, has returned to that company following four 
years’ service as director of research for Columbia Uni- 
versity Division of War Research, which operates under 
the National Defense Research Committee. Mr. Shea 
has been appointed superintendent in charge of manu- 
facturing engineering at the company’s Vacuum Tube 
Shop in New York City. 


D. D. Jones has been appointed assistant chief engi- 
neer of Tech Laboratories according to a recent an- 
nouncement. Mr. Jones has spent the last six years in 
the engineering department of the Columbia Broad- 
casting System, and prior to that he was chief engineer 
at Radio Station WAAT, Jersey City. 


L. V. Bedell, assistant manager of the Sperry Gyro- 
scope Company’s Nassau plant at Great Neck, L. L., 
has been appointed manager of Sperry’s Electronics 
plant at Garden City, L.I., it has been announced by 
R. E. Gillmor, president. G. J. Parker, chief indus- 
trial engineer, succeeds Mr. Bedell as assistant Nassau 
plant manager. Mr. Bedell joined the precision instru- 
ment concern in September 1943. 


Glenn L. Martin, president of the aircraft organi- 
zation which bears his name, was presented the honor- 
ary degree of Doctor of Engineering by President Wil- 
liam E. Wickenden, of Case School of Applied Sci- 
ence, in Cleveland. 


Dr. Harry Whittaker, diamond expert and crystal- 
lographer, has been appointed head of the research staff 
of Koebel Diamond Tool Company of Detroit, Mich. 
Dr. Whittaker was supervisor for the National Acad- 
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For safely- maintained control of motorized drives, — 
specifically for motors of 1 to 7% H. P., single or polyphase, 
A. C., 110 to 550 Volts. 


Improved design saves wiring-time and simplifies mainte- 
nance. Front-connected, with open view for inspection of 
contacts and connections. Coil ratings clearly visible: coils, 
contacts and other parts are easily changed. Switch unit re- 
moved or replaced by turning only one screw. Re-set button 
independent of cover. 


Separate-unit construction for each pole, — confining the 


Sa SL 
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MAGNETIC 


Starter with cover removed 


ACROSS-THE-LINE TYPE; THERMAL OVERLOAD 
PROTECTION WITH INTERCHANGEABLE 
HEATERS. UNDER-VOLTAGE PROTECTION OR 
RELEASE, POSITIVE, QUICK MAKE-AND-BREAK 
SWITCHING MECHANISM; STRAIGHT-LINE 
LINKAGE 


arc, excluding dust. This lighter, stronger build of switch re- 
duces impact, conduces to long life. Switching mechanism in 
overload relays is insulated from the bi-metal and heater. 
(Starters are wired for separate coil circuit control for voltages 
other than line, if so ordered). 


Catalog 9-M will inform you fully of this Solenoid Line 
of Starters and Contactors ... Our free Engineering Service 
will plan arrangements of Arrow-H & H STANDARD Units to 
fit your SPECIAL needs in Motor Control. INDUSTRIAL 
CONTROL DIVISION, 
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Size . . . 344” 
flange diam- 
eter. Black 
metal case for 
flush-panel 
mounting. 5 
reeds .. . 58-62 
cycle range. 
Accura vais 
+ 0.3%. Power 
consumption... 
3 watts, 110 
volt operation. 
Weight... . 1.3 
lbs. Also made 
for 59-61, 48-52, 
and 49-51 cycle 
ranges. 


@ Saves panel space and weight—one 
instrument does the work of two 


@ Insures operation of equipment at 
proper speed, within + 0.3% 


@ Eliminates breakdowns caused by 
failure to lubricate, maintain and 
overhaul—on schedule 


This combination running time and frequency 
meter is just one of the variations J-B-T has pioneered 
for specific field and laboratory use in measuring 
speed, temperature and frequency. This and 17 
other interesting applications are illustrated in a 
new bulletin, now ready. 


They may suggest ways to attack your own prob- 
lems... through use of J-B-T’s wide engineering 
“know how,” laboratory set-up and production 
capacity. Ask for Bulletin VF 43-IC. 


P S Perhaps you would 
*™* also like to have Bul- 


letins VF-43 describing basic 
Vibrating Reed Frequency 
Meters and their operation, VF 
43-IA on 400 cycle meters and 
VF 43-IB on the smallest fre- 
quency meters made. They’re 
yours for the asking too. 


emy of Science and before going there was head of the 
Crane Company ceramic research department, in- 
structor of crystallography at the Massachusetts Insti- 
tute of Technology, served as consultant for the War 
Production Board and in 1944 spent several months in 
England studying the diamond die industry there. 


C. E. Mason has been appointed technical director 
of the Bristol Company, Waterbury, Conn., manufac- 
turers of automatic control and recording instruments, 
according to an announcement made by L. G. Bean, 
vice president in charge of engineering and sales. Mr. 
Mason has made a large number of pioneering con- 
tributions through invention and research to the ad- 
vancement of industrial automatic control design and 
engineering. In 1940 he received from the National 
Association of Manufacturers, Committee on Patent 
and Research, a special award for his accomplishments 
in the field of automatic control. Mr. Mason will make 
his headquarters at the general offices of the company, 
Waterbury, Conn. 


DR. RAY H. MANSON Cc. E, MASON 


Dr. Ray H. Manson, former executive vice president 
and general manager of Stromberg-Carlson Company, 
has been elected president of the company to succeed 
Wesley M. Angle, who is now chairman of the board 
of directors. Dr. Manson has more than 100 inven- 
tions in the communications field to his credit. The 
board named Lee McCanne, previously secretary and 
assistant general manager, to fill the post of vice presi- 
dent and general manager left vacant by Dr. Manson. 
At the same time Sidney R. Curtis, former general 
superintendent, was made vice president in charge of 
manufacturing and Dr. George R. Town had added 
to his former title of manager of engineering and re- 
search the title of assistant secretary. Frederic C. 
Young was re-elected vice president in charge of engi- 
neering and research. 


William S. Lowe has been named president and 
operating head of the Winsted Hardware Manufactur- 
ing Company of Winsted, Conn., according to an an- 
nouncement by Laurence D. Ely, chairman of the Board 
of Reeves-Ely Laboratories, Inc., the parent concern. 
The Winsted Company, currently engaged in the manu- 
facture of war material, has announced postwar plans 
for building several types of electric irons including 
a conventional automatic iron and a steam iron, as well 
as other home electrical appliances. Mr. Lowe re- 
cently resigned from the position of assistant general 
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@ To supply enough air for high powered engines to “breathe” normally in 
the rarefied atmosphere of high altitudes, these turbo superchargers operate at 
a speed of about 26,000 r.p.m. At this speed, one ounce inch of unbalance will 
produce a centrifugal force of 1200 pounds! The need for extremely accurate 
balance is imperative—to eliminate vibration—to insure the life of supporting 
bearings—to prevent failure. 


DYNETRIC BALANCING? is the answer to this problem as it is wherever the 
finest degree of static and dynamic balance is required. Here again, Gisholt 
Dynetric Balancing Machines /ocate and measure unbalanced forces with a 


degree of speed and accuracy that is not possible by any other means. —— 


ee ; 7 . ‘ : E ‘ Turbo supercharger assemblies are 
Today, the principle used in Gisholt’s Dynetric Balancing is applied to prac- —ga/anced to an ain of 0.1 gr. of 


tically every kind of rotating part weighing anywhere from % ounce up to 50 = “¢#84t. To accomplish this, the bal- 
ancing machine weighs a 1/228,000 


tons. Complete information is available upon request. part of the total weight of the assem- 


*A development of Westinghouse Research Laboratories. e bly while it is rotating at 2200 r.p.m. 


GISHOLT MACHINE COMPANY 
1119 East Washington Avenue 
Madison 3, Wisconsin 


Balancing turbo superchargers on a Gisholt Type 3S 
Dynetric Balancing Machine. To reduce the horse- 
power required to drive the assembly, the impeller, or 
fan, is enclosed in a shroud so that it cannot pump air. 


=> Look Ahead - -- 
Keep Ahead. -- 
with Gisholt 
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rad cabinet backs 


WHAT CAN WE DO FOR YOU? 


Fel-Pro’s extensive experience in developing special or 
die-cut materials for electrical or radio manufacturers is 
at your service to help you solve your insulation or vibra 


uion deadening problems, etc 


SEND FOR THE FREE FEL-PRO FOLIO, containing 52 actual sam- 
ples and scores of application suggestions. If you don’t find just 
what you need, consult Fel-Pro engineers. They will develop a 


product just right for your requirements 


packings « secling mater 


FELT PRODUCTS MFG. CO., 1536 CARROLL AVENUE, CHICAGO 7, ILLINOIS 


IN| THE SMALLER SIZES 


Smith Coils are made in all types— cotton interweave, 
paper layer insulation, and spool wound— in the finer 
sizes of wire, No. 18 to No. 44. If you are located in 
the West, we can serve you advantageously on your small 
size coil and electrical device requirements. 


NATHAN & MFG. 
R. co. 


105 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA 
Electrical Products 


FIRST 


because they 





factory manager of SKF Industries in Philadelphia 
Prior to that he had been with General Electric it 
various capacities since June 1934. 


Dave Chapman, industrial designer, is now located 
at 936 North Michigan Avenue, Chicago, III. 


Gwilym A. Price has been appointed executive vice 
president of the Westinghouse Electric Corporation 
according to an announcement by George H. Bucher, 
president. Mr. Price was elected vice president of the 
company in September 1943, and was elected to the 
Westinghouse board of directors in January of this 
year. His responsibilities had included settlement of 
the company’s war contracts. Ralph C. Stuart has 
been elected vice president to head the lamp manufac- 
turing and lighting divisions according to an announce- 
ment by A. W. Robertson, chairman of the board. Mr. 
Stuart will administer the four plants of the lamp divi- 
sion at Bloomfield, Belleville and Trenton, N. J., and 
Fairmont, W. Va., and the lighting division’s Cleveland, 
Ohio, plant from the lamp division headquarters at 
Bloomfield. Charles E. Young, former supervisor of 
economic research, has been appointed manager of the 
newly created statistical research department accord- 
ing to an announcement made by F. D. Newbury, vice 
president. In his new capacity Mr. Young, specialist in 
industrial economics, will direct investigations into 
business conditions and study relations of such general 
trends to company activities. 


TRACY V. BUCKWALTER GWILYM A. PRICE 


Albert L. Bergstrom has been elected vice president 
of all engineering of the Timken Roller Bearing Com- 
pany, Canton, Ohio, in accordance with recent an- 
nouncement following a board of directors meeting. 
Mr. Bergstrom has been with the Timken Company 
since 1929 at which time he was development engineer. 
He was given various engineering and development as- 
signments, later became chief works engineer, and in 
1938 was made executive engineer. It has also been 
announced that O. J. Horger, formerly in charge of 
railway engineering and research, has been appointed 
chief engineer of the railway division; C. L. Eastburg, 
who is in active charge of the design of bearings and 
parts as applied to locomotives, has been appointed as- 
sistant chief engineer of the railway division. Company 
officials have announced, also, that Tracy V. Buck- 
walter, who for the past twenty-five years has served 
as chief engineer and vice president of the Timken 
Roller Bearing Company, retires under the company’s 
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GET MORE STEEL INTO A GIVEN CORE THICKNESS 
wile Reoublec CO\LED SILICON STEEL STRIP 


It’s the improved space factor that 
does the trick—and here is why: 


Republic Coiled Silicon Steel 
Strip is cold reduced. Hence, its 
surface is free from “hills and 
valleys” and “ripples” that hold 
laminations apart, no matter 
how great the pressure used in 
assembling the core. 


And this strip is free from coil 
set—insuring against “bow” in 
laminations punched from it. 


Thus, lamellar cores made from 
Republic Coiled Silicon Steel 


Other Republic Products include Carbon, Alley 
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Strip are compact and dense—pro- 
viding more steel to a given core 
thickness, even when core plated. 


To your electrical magnetic prod- 
ucts this means (1) improved 
permeability, (2) lowered watt 
lossand (3) higher total efficiency. 


Republic Coiled Silicon Steel 
Strip has many mechanical and 


SILICON STE 


magnetic properties which rec- 
ommend it for your use. Let us 
tell you about them. If you would 
like core loss data, magnetization 
and permeability curves on the 
most used grades today, ask for a 
copy of Technical Bulletin No.432. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES @ CLEVELAND 1, OHIO 
Export Department: Chry: New York 17,N. Y. 
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For instance— 
do you know we make 
from 15 basic types over 3000 
variations of Commutators and Slip Rings? 
—and—by checking these books before 
making your specifications, you may be able 
to use a type from our stock? (This will 
hurry up deliveries.) Or—by checking 
over the various types listed in the catalog, 
you might see a design or combination that 
will do your job better. 


Write for your copy today. Which will it 
be—Homer or Toledo? 


Three sources to choose from— 
all under capable and experi- 
enced management . . . Our rep- 
resentatives are located in key 
cities throughout the nation. 


Over Ten Million 
Since Pearl Harbor 
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TOLEDO commutator co. "Gieie 
COMMUTATOR Cleveland 3, 
HOMER CORPORATION ed TT 
COMMUTATOR Hillsdale, 
HILLSDALE “Company. Michigan 
THE NATIONS LARGEST EXCLUSIVE MANUFACTURERS 
OF QUALITY COMMUTATORS 





retirement annuity plan. The company will, however, 


| retain his.services in a consulting capacity. 


Carl W. Bettcher has been elected president of the 
Eastern Machine Screw Corporation of New Haven, 
Conn., at a recent meeting of that company. Benjamin 
Green, formerly president, was made chairman of the 
board. Mr. Bettcher joined the company in 1919. 


Albert F. Polk, vice president in charge of engi- 
neering of the Sheffield Corporation, Dayton, Ohio, 
has been selected by the War Department for a mission 
in Europe. It is understood his appointment carries 


| the rating of a lieutenant colonel, although, he is classi- 


fied as a civilian. Mr. Polk was chosen for this assign- 
ment because of his broad knowledge of engineering 
and manufacturing processes. He is a graduate of the 
University of Wisconsin and has been head of the 
engineering division of Sheffield for several years. 


John L. Young has been elected to the newly created 
post of vice president in charge of engineering of United 


| States Steel’s National Tube Company according to 
| C. R. Cox, president. Mr. Young has been vice presi- 
| dent in charge of industrial research and development 
| of the United Engineering and Foundry Company. 


DAVID GORDON JOHN L. YOUNG 


David Gordon has joined the staff of Foster D. 
Snell, Inc., Brooklyn, N. Y., as director of engineer- 
ing. Mr. Gordon was recently chief engineer for the 


Interchemical Corporation. 


Vernon Moore has been assigned to engineering de- 


| velopment work in the new and separate engineering 


and sales organization set up by Bendix Radio Divi- 
sion of Bendix Aviation Corporation. The new unit 
will study development and marketing of low-cost radio 
communications and navigation equipment for personal 
airplanes. Mr. Moore is responsible for the original 
design work on the Bendix radio compass now generally 
used by commercial airlines. General supervision of 
personal plane engineering will be in charge of W. L. 
Webb, director of engineering. 


W. E. Remmers has been elected vice president of 
Electro Metallurgical Company, a unit of Union Car- 
bide and Carbon Corporation. Mr. Remmers was grad- 
uated from the School of Mines and Metallurgy, Uni- 
versity of Missouri in 1923 and after a number of 
years devoted to research and operating experience in 
iron and steel, he joined Electro Metallurgical Sales 
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Lowest Temperature Rise » 


Like all BT Resistors, the oper- 
ating temperature of the new 
BTA is Jower than other resistors 
of comparative size! 


TRRSSRREe 
eo 28 
PIN | Tt tt 


Power wi warrs 
Only the extreme pressure of essential war production has delayed 
our release of this small one-watt AWS RC 30 type insulated resistor. 
You'll find the BTA insulated resistor a worthy and important 
addition to the BT family. Built to meet American War Standards 
specifications, the BTA is only 0.718 inches long and 0.250 inches 
in diameter. Wattage rating, 1 Watt at 40° C ambient. Voltage 
rating, 500 volts. Minimum range, 330 ohms. Maximum 

range, Standard: 20 megohms. 


Write today for comprehensive bulletin containing 


engineering data and charts. Address Dept. 6-F. 
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Hook Up Those “LOOSE ENDS” 


in Your New Products 
By Specifying 


Sherman 


Terminals and Lugs 


ATCT 
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One easy practical way to speed up 
development work on your new units 
is to turn over your Terminal and 
Lug problems to Sherman electrical 
Seldasing engineers. You'll find that Sherman 
Lugs experience and ‘know-how’ combined 
with ‘the extensive Sherman produc- 
tion facilities can be extremely help- 
ful to you in getting the right Lugs 
or Terminals. 


“Uni-Crimp" Sherman can produce practically 
Solderiess unlimited quantities of standard or 
Terminals specially designed Lugs and Terminals. 
: Complete facilities are also available 
for hot tinning, electro-tinning, cad 

Soldering plating, etc. 


Terminals Write today. Let Sherman engineers 


> help you solve your post-war problems 
C% NOW. 


H. B. Sherman Mfg. Co. 


BATTLE CREEK, MICHIGAN 
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to the ELECTRONIC INDUSTRY 


UTC OUNCER TRANSFORMER 
AVAILABLE HERMETICALLY SEALED 


Should you have limited space reqtirements, this 
transformer (../2 smallest hermetically sealed unit now 
available) can be supplied to specifications. 


a 
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150 VARICK STREET NEW YORK 23, N.Y. 
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Corporation at Chicago in 1936 and soon became di 
trict manager and later division manager. He 
transferred to the New York Office in 1941 and 

1944, he was elected vice president of Electro Meta 
lurgical Sales Corporation. 


R. R. Simons has relinquished his other manufa 
turing activities to devote his full time as general mar 
ager of Communication Parts, Chicago, Ill. Mr. Simon 
is well known in the radio and electronic field, havin; 
been previously connected with such firms as Genera 
Electric and Sparks-Withington. Until recently h: 
was a partner in the S-W Inductor Company of Chi 
cago. Associated with Mr. Simons will be Howard J. 
Christianson as chief engineer. 


Dudley E. Chambers has been appointed executive 
engineer of the General Electric Research Laboratory, 
according to an announcement by Dr. C. G. Suits, Gen- 
eral Electric vice president in charge of research and 
director of the laboratory. Mr. Chambers succeeds Dr. 
Laurence A. Hawkins who has held the position since 
it was created in 1912 and is now retiring. He will 
remain as a consultant in the laboratory. Mr. Cham- 
bers joined General Electric Company, in the research 
laboratory, in 1928. 


CHARLES M. JONES DUDLEY E. CHAMBERS 


Charles M. Jones, manager of engineering and con- 
nected with John A. Roebling’s Sons Company since 
1926, is now vice president in charge of engineering, 
having been elected recently by the board of directors. 


Colonel Herman William Steinkraus, of the 
Bridgeport Brass Company, Bridgeport, Conn., has 
been appointed as head of the newly created committee 
of the Chamber of Commerce of the United States to 
make a broad survey of the entire field of business sta- 
tistics. The committee will attempt to determine to 
what extent government should participate in business 
reporting and how much of gathering and dissemination 
of facts business should conduct on its own account. 


Dr. Charles Allen Thomas, director of Monsanto’s 
Central Research Laboratories at Dayton, Ohio, has 
been elected by the board of directors as a vice president 
of the company and at the same time it was announced 
that, effective September 1, 1945, he will become a 
member of the company’s executive committee. Since 
1942, Dr. Thomas has been a member of Monsanto’s 
board of directors. Dr. Thomas will move to St. 
Louis and assume his new duties as vice president im- 
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Infinitesimal.. 


.. but essential! 


Hardly bigger than a pin-point are some of the contacts and contact assemblies manu- 
factured by Mallory—yet they help to control huge industrial machines. 


For more than 22 years, Mallory has developed improved alloys and materials 
for contacts and assemblies. Today Mallory provides a complete range of contact 
materials ... silver, platinum, tungsten, Elkonium*, Elkonite* and other special 
alloys. Mallory engineers have adapted these materials to more than 5000 designs, 


from tiny relay contacts to large contact assemblies for heavy-duty circuit breakers. 


Before your equipment designs are blueprinted, it will pay you to consult Mallory. 
Then you'll be sure to save time and money, with experienced engineering help and 
the most complete production facilities in the industry. You can readily obtain entire 
contact assemblies, individual contacts, or contacts assembled to your own studs, 


springs, arms or brackets. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Reg. U. S. Pat. Off. for electric contacting elements. 
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SO SMALL YOU CAN HARDLY SEE 


them, YeT PERFECT IN — | 


EVERY DETAIL 


Invaluable in the field of electrical 
manufacturing, the “Unbrako” is now 
made in extremely small sizes. Its 
knurled cup-point digs in and holds 
tight— no amount of vibration will 
cause it to unwind, yet it is easily re- 
moved with a wrench and may be used 
again and again. 

Sizes from #0 to 
commercial lengths. 


Send for the “Unbrako” Catalog of 
Socket Screw Products 


The knurling of Socket Screws originated 
with the “Unbrako” years ago. 


OVER 40 YEARS IN BUSINESS 
STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA., BOX 594 


Boston Detroit indianapolis 
Chicago St. Louis - San Francisco 


Pat’d. & Pats. Pend 


Hike 


Reg. U.S. Pat. Off. 


SELF-LOCKING 
HOLLOW SET SCREW 


1” diameter — all 
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mediately, being succeeded at Dayton as central resear -} 
director by Dr. Carroll A. Hochwalt, formerly as: 
ciate director of the central research organization. 


Colonel H. A. Toulmin, Jr., has been elected chai 
man of the board and president of the Hydraulic Press 
Manufacturing Company of New York and Mount 
Gilead, Ohio, Howard F. MacMillin, former presi- 
dent, has been elected president of H-P-M Develop- 
ment Corporation, a subsidiary of the Hydraulic Press 


| Manufacturing Company, and will devote his attention 
to the research work of the corporation. 


William J. Turnbull has been appointed assistant 
director of procurement by officials of the Glenn L. 
Martin Company, Baltimore, Md. Mr. Turnbull joined 
the Martin engineering group in 1937 and has the dis 
tinction of making the first drawing to be used on the 
Mariner, and was in charge of Armament during the 
development of the Martin Turrets. For the past two 
years Mr. Turnbull has been business manager for B-26 
and B-35 airplanes and was directing activities in the 
development of special non-aeronautical products of the 
Martin Company. 


Benjamin L. Webster, who recently resigned as 
chief of the Consumer’s Durable Goods Branch of the 
Office of Civilian Requirements to return to the prac- 
tice of industrial design, opened New York headquar- 
ters recently in the Squibb Building. 


John C. Harrower has been elected vice president 
in charge of sales and engineering of Air Associates, 


_Inc., Teterboro, N. J., according to an announcement 


by Gilbert Colgate, chairman of the board of directors. 
Mr. Harrower previously was sales manager for the 
Eclipse Aviation Division of Bendix Aviation Corpora- 
tion and prior to that was associated with the export 
division of the Radio Corporation of America. 


Appointment of Colonel G. deFreest Larner as as- 
sistant to the president of H. K. Porter Company, Inc., 
was announced by T. M. Evans, president, recently. 


| Colonel Larner will have charge of termination of war 


| 
| 


contracts, renegotiation and special tax problems, It 
has also been announced that John A. Comstock has 
been appointed director of research and metallurgy for 
all Porter divisions. He will be in charge of the central 
research and testing laboratory located in Pittsburgh. 
Individual laboratories for plant control will be located 
at McKeesport, Pa., Newark, N. J., and Mt. Vernon, IIl. 


E. D. Cowlin has been appointed resident manager 


| of the Reliance division of the Eaton Manufacturing 





| Reliance division’s local operations in Massillon. 
| Cowlin is in his twenty-first year of service with the 
| company. 


Company, Massillon, Ohio, and will assume local super- 
vision of manufacturing and sales operations as well as 
all of the activities in connection with the conduct of the 
Mr. 


He is a past president of the National Rail- 
way Appliance Association. 


Robert E. Cramer has been named chief engineer 
of the American Steel and Wire Company, U. S. Steel 
Corporation subsidiary, succeeding E. J. Reardon, who 
recently resigned. Mr. Cramer has been associated 
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wire insulation 
made from 


Geon 


IRE insulation made from GEON poly- 

vinyl raw materials will have almost uni- 
versal application just as soon as restrictions 
on its use are lifted. A greatly expanded knowl- 
edge of compounding, derived from a research 
program accelerated by war needs, has resulted 
in a large group of special-purpose insulating 
materials which are being supplied to wire 
manufacturers for essential applications. 


The pictures indicate the wide range of appli- 
cations—from shot-firing wire to lamp cord. 
In between there is a long list of uses in indus- 
trial and domestic construction, communica- 
tions, manufacturing of all kinds, transporta- 
tion, public utilities and every other industry 
in America. 

The list of properties of insulating material 
made from GEON is headed, of course, by out- 
standing electrical properties. Following is a 
long list of normally destructive factors which 
compounds made from GEON can be designed 


B. F. Goodrich Chemical Company A DIVISION OF THE B. F. GOODRICH COMPANY 
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to resist; oils and greases, water, air, aging, sun, 
abrasion, flame, chemicals and many others. 
GEON has certain limitations, of course. For 
example, being a thermoplastic material, in- 
sulation made from GEON cannot yet be used 
on wire for certain types of heating units such 
as toasters, roasters, irons or home heaters. 
But current research indicates that these appli- 
cations may soon be included in the list. 


Right now all the GEONS are subject to 
allocation by the War Production Board. Lim- 
ited quantities may be had for experiment. And 
our development staff and laboratory facilities 
are available to help you work out any special 
problems in connection with essential applica- 
tions. 


For more complete informa- 
tion, write Department DD-6, 
B. F. Goodrich Chemical Com- 
pany, Rose Building, East 9th 
and Prospect, Cleveland 15, O. 





This Pure Carbon Engineer 
is your Collaborator 


on Brush Problems 


Pure Carbon’s engineers -are located in most 
principal cities. There’s one near you, ready to 
serve you at short notice. 


He’ll analyze your brush problems in terms of 
motor design. 


He’ll help you select brushes best suited to 
your requirements—from over a hundred standard 
grades. 


He’ll aid you in developing and engineering 
special grades of carbon for special applications. 


Write us today—We'll arrange to have the Pure 
Carbon engineer see you at your convenience 


Product Designers! Write for Bulletin Describ- 
ing Uses of Pure Carbon SEAL RINGS. 


Pure Carbon Co., Inc. 


1909 NOBRAC ST. ST. MARYS, PA. 





with U. S. Steel subsidiaries since 1910 when he w:s 


| employed as a blue print boy at the Schoenberger 
| Works of the American Steel and Wire Company 


Pittsburgh, Pa. 


E. W. Forkner has been elected vice president cf 
the newly formed Precision Welder and Machine Con 
pany of Cincinnati, Ohio. Recently he was production 
manager of the Tank Division of Federal Machine 
and Welder Company, Warren, Ohio, and previously 
he was chief engineer and sales manager of the Welder 
Division of that company. 


Eugene LeBaron, formerly vice president and a 
member of the board of trustees of the Export-Import 
Bank of Washington, has been elected a vice president 
of All America Cables and Radio, Inc., an affiliate of 
the International Telephone and Telegraph Corpora- 
tion, During the fifteen years prior to his association 
with the Export-Import Bank, Mr. LeBaron had lived 
in Mexico, Central and South America, representing a 
number of American corporations and handling their 
legal affairs there. 


At the annual meetings of the Okonite Company and 
the ,Okonite-Callender Cable Company, Inc., recently, 
A. F. Metz was elected vice president of both com- 


| panies and a member of both executive committees. 
| Mr. Metz, who was also re-elected treasurer of both 
| , 


companies has been a director of the Okonite Company 
since 1928 and of the Okonite-Callender Cable Com- 
pany, Inc., since 1941. 


C. H. Hahn, formerly executive vice president, has 
been elected president of Holtzer-Cabot Division of 
First Industrial Corporation of Boston, Mass. Mr. 
Hahn joined the company in 1943 and previously he 
had been on loan from the H. J. Heinz Company to 
the Office of Emergency Management. Before join- 
ing Heinz in 1928, Mr. Hahn was general factory 
manager of the Heywood-Wakefield Company. 


William L. West was elected president of the Auto- 
matic Control Company, Saint Paul, Minn. J. S. Wil- 
liams was elected vice president at the same time. 


Henry S. Freynik has been appointed chief metal- 
lurgist of the Riverside Metal Company, Riverside, 
N. J. Mr. Freynik has been associated with the labo- 


| ratories of the company for twenty-one years. 


Victor Research Laboratory, Division of Victor 
Adding Machine Company, announces that its re- 
search laboratories and offices will now be located at 
1607 West Howard Street, Chicago 26, III. 


Following a meeting of the Westinghouse Electric 
Corporation board of directors, Chairman A. W. 
Robertson announced the purchase of the Atlantic 
Elevator Company. Westinghouse has acquired all 
assets of the Atlantic Company, assuming control 
of the plant in Philadelphia, Pa. Fred B. Brust, first 


| vice president of the Atlantic Company, will continue 


as manager of the new Westinghouse operation. The 
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Terminal jacks for war- 

needed radios — screw- 

machined from rod stock 
—were lagging behind other parts. 
Expediters called on Scovill to break 
the bottleneck. 


Scovill did just that by shifting to 
high-speed stamping of sheet metal. 
This change in technique stepped up 
production greatly ... cut down on 
scrap, always a problem in screw 
machine operations . . . turned out 


eminently satisfactory work... low- 


Please send me a free copy of “Masters of Metal” booklet de- 
scribing your facilities. 1 am interested in the ELECTRONENT* 


applications checked. 


[] Batteries [-} Dials 
[7] Record Changers [(] Escutcheons 
_| Clips (] Jacks 
[|] Condensers (_] Lugs 


Other applications 
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= manne 


... and disconnected a tie-up 


ered costs by a substantial margin. 


Scovill Electronents* 

may also save time and money for you 

Maybe your small electronic com- 
ponents or large assemblies can bene- 
fit from Scovill’s versatility in forging, 
drawing, stamping, heading, or 
machining all kinds of metals and 
Scovill’s impartiality in choosing the 
one method that will make your 
Electronents* faster and better for 
less. For further details of Scovill’s 
designing service and manufacturing 


sient Said detail 


ability, send for literature. Use the 
coupon below and mail it today. 


*Electronents = Electronic Components 


Scovill 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 


SCOVILL MANUFACTURING COMPANY 


Electronic Division 


25 Mill Street, Waterbury 91, Connecticut 


[_] Panels 
{_] Sockets Name 
Stampings (misc.) 


Company 


Address 





NEW LOW PRICES 


IDEAL 
eine NUTS” 


Make Better Wire Joints 
at Lower Cost! 


New Low Prices still further reduce 
the cost of making wire joints. IDEAL 
“Wire-Nuts” (solderless, tapeless wire 
connectors) make a neater, safer wire 
joint... Better Electrically ... Stronger 
Mechanically. Easy to use —simply 


strip wires, screw on—that’s all! 


A SIZE FOR EVERY JOB 
For joining wires on anything electrical, 
from the smallest appliance to the largest 
machine. Fully Approved by Underwriters’ 
Laboratories, Inc. 


IMMEDIATELY AVAILABLE 


Electrical Products Division 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue Sycamore, Illinois 
Sales Offices in all Principal Cities. 1164 





Atlantic Company holds army ordnance, chemical wa;- 
fare and navy contracts and is now engaged almost e~- 
clusively in war work. Westinghouse will complete 
these contracts and continue war production in the plant 
as long as necessary, but anticipates an expanded ele- 
vator business in the postwar years. 


Minnesota Mining & Manufacturing Company 
announce postwar expansion plans with the construc- 
tion of a new 400,000 square-foot addition to its St. 
Paul plant and-a colorquartz roofing-granules plant in 
the South. This announcement came hard on the heels 
of that made recently by the Inland Rubber Corpora- 
tion of Chicago, a subsidiary of Minnesota Mining 
& Manufacturing Company, of the authorization by 
the government to build and operate a $7,000,000 plant 
at Ottawa, Ill., to help meet the shortage of military tires. 


A. G. Redmond Company, Owosso, Mich., has 
changed its name to Redmond Company, Inc. The 
change has been made principally for reasons connected 
with the postwar plans of the company. Both customer 
relations and manufacturing operations will continue on 
the same basis as under the old name. 


Packard-Bell Company, producer of radio and 
electronic equipment, is moving into the E. L. Cord 
Building at 3443 Wilshire Boulevard, Los Angeles 15, 
Calif., and its engineering department is being expanded 
to include a research division. A. R. Ellsworth has 
been named director of research. 


WALTER G. SEEGER A. R. ELLSWORTH 


Seeger Refrigerator Company of Saint Paul, 
Minn., has acquired the assets of the Sunbeam Elec- 
tric Manufacturing Company of Evansville, Ind., 
according to an announcement of Walter G. Seeger, 
president of the former company. The new company 
is to be known as the Seeger-Sunbeam Corporation. 
The Seeger Refrigerator Company manufactures 
household cabinets under contract for Sears, Roe- 
buck and Company and Montgomery Ward, and also 
builds a line of commercial reach-in refrigerators and 
display cases, in peacetime. During the war it is 
manufacturing war materiel. The Sunbeam Corpora- 
tion originally manufactured railroad head lights but 
in later years built electrical refrigerating units and 
cabinets for Sears, Roebuck & Company’s household 
line refrigerators. Since the start of the war it 
also has been operating completely on war contracts. 
Both plants will continue their operations without 
change in personnel excepting for the retirement of 
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 bzgestamralt ane ae a 
and plant-proved are the 
advantages of this zew Titanium 
steel to manufacturers of vitre- 
ous enamel products, when 
recommended practice is fol- 
lowed in steel making, pickling 
and enameling. 


By removing source of reboil 
in the stock, large cost reduc- 
tions are possible. Ground coat 
can be eliminated and conven- 
tional cover coats may be ap- 


plied directly. Sagging is min- 
imized, and hydrogen penetra- 
tion is sharply reduced. 


Lighter weights of enamel are 
possible, yielding a greater resis- 
tance to thermal shock. Draw- 
ing properties are equivalent to 


that of the best drawing steel. 


Manufacturers of both steel 
and enameled products may 
obtain complete technical data 
from a member of our Tech- 
nical Staff. Consult your steel 
supplier for deliveries. 


Pending patent applications on the new enam- 
eling process and product made thereby are 
owned jointly by Inland Steel Company and 
The Titanium Alloy Manufacturing Company 
under Trust Agreement. 


THE TITANIUM ALLOY MANUFACTURING COMPANY 


F vecutive Offices: 111 Broapway, New York, N. Y. 
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General Offices and Works: Niacara Fauts, N. Y. 
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af FOR YOUR 


PRODUCTION SCHEDULE 


@ On America’s production 
lines, Klein pliers are helping 
manufacturers keep ahead of 
stepped-up schedules—help- 
ing workers do a better job. 


These high quality tools are 
hammer forged from tool steel 
made especially to our analy- 
sis. Each pair is individually 
tempered, adjusted and tested. 

In the complete Klein line, 
you will find pliers in a wide 
variety of sizes and types to 
meet the many highly special- 
ized needs of industry. 

If you do not have a catalog 
of Klein quality equipment— 
write for one. 


ASK YOUR SUPPLIER 


This catalog, il- 
iene and 
describing the 
wide variety of 
Klein pliers, will 
be senton request. 


Since 1857 


aT) LS 


AVENUE CHICAGO 18 ILLINOIS 





W. A. Carson of Sunbeam, who will be replaced 
by A. J. Lowell of Chicago. Postwar plans include not 
only a return to the manufacture of household elec ric 
refrigerators and the same products made prior to the 
war but also a complete line of freezers (low tempera- 
ture) for the home and farm. 


Standard Electrical Products Company, which 
formerly operated in St. Paul-Minneapolis from June, 
1937, to February, 1941, recently reorganized and the 
entire plant, including the research and development 
laboratory, have moved to 400 Linden Avenue, Dayton 
3, Ohio. The plant was closed back in 1941 when the 
owner and general manager was called to active duty 
in the armed forces. The new plant is now in operation 
and hopes to reach full production soon. 


At the annual meeting of the Regents of the General 
Motors Institute, held in Flint, Michigan, Edwin R. 
Godfrey, general manager of the Frigidaire Division 
of General Motors was elected president and chairman 
of the board of regents. Mr. Godfrey succeeded V. A. 
Olsen, general manager of the Detroit Transmission 
Division of General Motors Corporation. The 
General Motors Institute is a technical training 
school where selected General Motors employees spend 
a definite period as students. They then return to the 
plants where they are employed for a similar period of 
work and application of the instructions they received 
during their training. The students alternate these 
periods over a four-year course. During that time they 
are given opportunities to study a variety of subjects 
that include chemical and metallurgical engineering, 
electrical engineering, industrial engineering and busi- 
ness administration. 


Food Machinery Corporation has purchased the 
Dayton-Dowd Company of Quincy, IIl., one of the 
older independent pump companies. The firm will be- 
come a branch of Peerless Pump Division of Food 
Machinery Corporation. All present lines now made 
by Dayton-Dowd will be continued. William C. Dowd 
will continue as executive in charge of engineering 
of the Quincy branch. Mrs. Celia B. Dayton, chairman 
of the board, and Mr. Dayton, president of Dayton- 
Dowd, are retiring from the company. 


Flow Controls, Incorporated, has moved to new 
and larger quarters at 1821 W. North Avenue, Chicago 
22, Ill., according to A. F. Hoesel, president. 


Grenby Manufacturing Company of Plainville, 
Conn., and the Allen D. Cardwell Manufacturing 
Corporation of Brooklyn, N. Y., have consolidated. 
Both companies will maintain their present corporate 
identity and will continue their present management. 
The Grenby Manufacturing Company is a manufacturer 
of precision machine tools and’ radar equipment while 
the Allen D. Cardwell Manufacuring Corporation op- 
erates in the electronic field and has been producing 
electronic equipment for the war effort. 


James Lithgow Company has moved from 6355 
Compton Avenue to 4657 Sheila Street, Los Angeles 
22, Calif. Facilities and development in the sprayed 
plastics industry continue under the technical direction 
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(Can you name the plastic parts that make 
up this “steamboat’’? See chart below.) 
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How to put your product on the right course 


Are you all at sea trying to 
make a better product? Conti- 
nental’s Plastics Division can 
steer you right. 


Whether you’re looking for 
beauty, durability, lightness, 
toughness, or anything else in a 
product, we’re fully equipped to 
do the job. Our complete facili- 
ties enable us to plan and turn 
out products of all sizes, colors 
and shapes—from buttons to 
bomb parts, faucets to furniture 
—each requiring a different tech- 


nique in design, research and 
manufacture. 

If you’re faced with a product 
problem, Continental’s staff of 
plastics experts can solve it in 
the shortest possible time at the 
lowest possible cost. 

So count on Continental to 
give your product the right fea- 
tures. You'll find an alert, pro- 
gressive organization ready to 
give sound, practical advice and 
assistance, at all times. 


» Tune in “REPORT TO THE NATI ss every Saturday over coast-to-coast CBS network. 


CONTINENTAL 
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(a) Johanssen gage-block case—compression; (b) U. S. Navy 
flashlight—injection; (c) Drawer pulls—injection; (d) Segment 
for circular file—injection; (e) Molding—extrusion; (f}) Globe 
base— injection. 


Other products of Continental Can Company: metal 
cans for food and other products; fibre and paper 
containers; crown caps and cork products; machinery 
and equipment. - 
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Some Type of 


STAR PORCELAIN 
Is Sure To Meet Your Need 


You may not require ALL of the advan- 
tages of STAR PORCELAIN in any one 
piece, but in most cases you will find that a 
combination of two or three characteristics 
will give. you just the result you are after. 


For example, a combination of great com- 
pressive and dielectric strength with high 
acid, fume and corrosion resistance will 
make your product stand up under extreme 
operating conditions. We'll be glad to give 
you specific information on your particular 
problem at any time. 


The STAR 


PORCELAIN CO. 
41 Muirhead Avenue 
Trenton, N. J. 


FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


OPEN FOLDS OVER HERE TO CLOSE NEAT 
IN 
APrEAnAnce 


KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 





of James Lithgow. Among the firm’s products are 
special coatings capable of meeting exposure to acids, 
alkalies, severe abrasion and temperatures ranging from 
—190 to 500 F. 


Templeton Radio Manufacturing Corporation 
has moved to a new plant at New London, Conn. All 
engineering and manufacturing facilities concentrated 
on war production (communications equipment) have 
been transferred from the Mystic plant, the latter fac- 
tory having since been turned over to the production 
of woodwork and carpentry. With 100,000 sq. ft. of 
floor space, the new building has the ground floor de- 
voted to general administrative offices and engineering 
laboratories with all manufacturing concentrated on the 
floor above. With the resumption of civilian radio 
manufacture the Mystic plant will provide the cabinets 
for the radio chassis built at New London. 


Eureka Vacuum Cleaner Company, Detroit, has 
called a special stockholders meeting to vote on the 
merger of the Williams Oil-O-Matic Heating Corpora- 
tion, Bloomington, IIl., into the Eureka company and 
to increase the company capitalization by 100,000 shares 
of its $5 par value stock, H. W. Burritt, president of 
Eureka has announced. The merger will bring together 
two of the country’s leading manufacturers in the ap- 


| pliances and heating equipment industries. Williams 


stockholders, under the plan for acquisition of the Wil- 
liams company stock, will have the option of exchang- 
ing two shares of Williams for one share of Eureka 
stock, or receiving cash. The two companies will oper- 


_ ate as separate divisions under one management. 


Chester H. Thordarson, one of the pioneers in the 
electrical industry, died recently in Chicago. He was 
78 years of age. Soon after leaving school he started 
to work with a small manufacturer of electrical sup- 


| plies, then was employed by the Chicago Edison Co., 


and was engaged to do experimental work for the Chi- 
cago Telephone Co. He then started the Thordarson 


| Electric Manufacturing Co., and is credited with having 
| perfected the first electric transformer. He was active 


head of the Thordarson organization until his retirement 
to an advisory capacity a few years ago. 


TRADE ASSOCIATIONS AND 
TECHNICAL SOCIETIES 


Fan Manufacturers’ New Officers 


New president of the Propeller Fan Manufacturers 
Association is H. M. Guilbert of the B. F. Sturtevant 
Co., as a result of elections held at the recent annual 
meeting of the association in St. Louis. E. C. Englert, 
of Hartzell Propeller Fan Co., is vice president. 


| New York Chemists Elect Baker 


At its recent annual meeting the New York section 
of the American Chemical Society elected Dr. Ross A. 
Baker as chairman. Dr. Baker is professor of chemistry 
in the School of Business and Civic Administration at 
the College of the City of New York. He succeeds Dr. 
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ATTENUATION 


CHARACTERISTIC IMPEDANCE 
VS 
FREQUENCY 


Precision engineering—plus careful control 
of all manufacturing operations ... from raw 
materials to finished product — mean com- 


plete reproducibility in any given Intelin 


Cable type ...and overall superior cables. 


Take Intelin RG-8/U for instance . . . general 
purpose “work-horse” of high-frequency 
cables. Its characteristics are shown in curves 
obtained —not from nominal design values— 
but from thousands of actual measurements 
on cable samples, with special equip- 

ment developed and used exclusively 


by Federal’s Intelin Product Line. 
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Intelin’s Attenuation Meter is an example 
of such equipment. It’s a precision instru- 
ment... accurate to .1 db... developed by 
Intelin to provide a constant check on 
production quality and “measured” data 


for the equipment designer. 


For additional information regarding Intelin 
RG-8/U ... write today for Report E-53 
—and for cable you can count on... 


always specify INTELIN. 





DRAKE NO. 75AP 
Underwriters Approved! 


The new Drake No. 75AP (Underwriters Ap- 
proved ) is an outstanding addition to the Drake 
line of better Socket and Jewel Light Assemb- 
lies. The No. 75AP is rugged ... never needs 
replacement. Solder terminal design makes 
connections absolutely secure ... no danger of 
vibrating loose as with screw type terminals. 
No parts can rotate with respect to one another, 
nor can the bakelite housing be pushed or 
pulled from the mounting tube. After once 
being assembled, the whole unit is one rigid 
piece. Designed for 110 volt circuits. Special 
Resistor adapts it to 220 volt circuits, if desired. 


Write for full details on the No. 75AP, and on 

the Drake S6 Lamp Remover. Anyone who 
maintains or installs large 
numbers of S6 Lamps will 
find this remover a great 
convenience. 


NES1 ASSEMBLIES 

SAVE POWER, LAST 

LONGER, USE NEON 
~ LAMPS 


Drake Patented NEON As- 
semblies raise miniature 
jewel lighting to new heights 
of economy, efficiency and 
reliability! Power consump- 
tion is only 1/25 watt... 
length of life 3000 hours 

. voltage range 105 to 125 
volts! No. 50N offers a 2” 
smooth, clear jewel. Red glass 
jewel also available. The No. 
51N without jewel applies 
where 180° visibility is de- 
sired. These popular pat- 
ented Drake Assemblies are 
shipped complete with built- 
in Resistors and NE51 Neon 
Lamps .. . all ready to con- 
nect. Attractive plastic shields 
that cover and protect the 
Neon Lamps are available. 


The Drake Assemblies described 
above are only two of a complete 
line of better Assemblies for every 
need! Do you want a copy of 
our catalog? 


\) 
eh? 
te) A Socket and Jewel Light Assemblies 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. © CHICAGO, U.S.A. 


Beverly L. Clarke, head of the analytical departmen of 
Bell Laboratories. 


Landes Heads Plastics Group 


The Plastics Materials Manufacturers’ Association 
elected W. Stuart Landes as president and J. R. Hoover 
as vice president at its annual meeting held recently 
in New York. Mr. Landes is vice president of Celanese 
Corporation of America in charge of the plastics divi- 
sion, and has previously served as vice president of the 
association. Mr. Hoover is general sales manager, 
Plastics Materials, B. F. Goodrich Company. 

A new edition of its “Technical Data Book on Plas- 
tics Materials” will be published by the association this 
year. The association is also sponsoring an industry 
wide survey on the fundamental engineering properties 
of plastics and testing procedures in co-operation with 
the Massachusetts Institute of Technology. 


Electrochemical Society Meets 


At the 44th annual meeting of the Electrochemical 
Society William R. Veazey was elected president. 

Dr. Veazey is well known in electrochemical and 
engineering circles‘for his work as director of the Re- 
search Laboratories of the Dow Chemical Company 
from 1927 to date. His main interest lies in the de- 
velopment of magnesium and sodium metals. 


Technical Data on Fasteners 


Latest issue of “Fasteners,” technical publication of 
the American Institute of Bolt, Nut and Rivet Manu- 
facturers is available to design engineers and executives. 

Featured in the issue is a new table on Tension, Shear 
and Bearing Values for Common Bolts and Rivets. In 
addition, there are articles on stresses, physical prop- 
erties, and cold heading. A review of international 
screw thread standardization is especially interesting. 

Copies may be obtained by writing the institute’s 
office at 1550 Hanna Building, Cleveland 15, Ohio. 


Tool Engineers Handbook Planned 


The American Society of Tool Engineers plans to 
publish a “Tool Engineers Handbook” to cover, in 
varying degree, every activity in which the tool engi- 
neer is interested. Broad topics to be covered will in- 
clude mechanical design elements and standards, heat 
treating, joining and finishing operations, tool and prod- 
uct design, properties and machinability of plastics, ete. 


IRE Lecture Series 


Recent series of lectures sponsored by the New York 
section of the Institute of Radio Engineers jointly with 
American Institute of Electrical Engineers covered the 
following topics: “Evolutionary Trends in High Fre- 
quency Communications,” by A. N. Goldsmith; “Ljm- 
itations Imposed by Noise,” by E. W. Herold; “Wide 
Band Amplifiers,” by H. A. Wheeler ; “Comparison of 
Various Modulation Methods,” by’ W. R. MacLean; 
and “Radiation and Propagation,” by H. O. Peterson. 

The institute points out that although the topics over- 
lapped to some extent, the series was so planned that 
the fundamental considerations involved in each lecture 
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TWIN-FAST’s Centered Point, Sharp Threads and 
Balanced Construction Prevent Cant— 
Save Assemblies! 


The sharp centered point of Twin-Fast Screws is a “safe 
starter”’—bites into the wood at first pressure and goes 
the full way in, at twice the speed! Avoids “crawling” 
which may occur when using the ordinary screw with its 
eccentric gimlet point. Each Twin-Fast thread is opposed by 
the parallel twin thread (rather than a groove), providing 
balanced construction for straight driving. These are some 
of Twin-Fast's features which safeguard against cant, in- 
accurate seating of head or misalignment. 


Twin-Fast Screws cost no more and provide extra dividends 
in time conserved, trouble avoided and assemblies saved. 
Test these wood screws in your own plant. Samples sent 
on request. 

Other Twin-Fast Features 


Twin, parallel threads pro- Cylindrical construction (not 
vide twice the thread pitch of tapered) increases thread area 
ordinary screws. Driving time for tighter seating, greater hold- 


: ing power. Often, fewer and 
and costs are cut in half! shorter screws may be used. 


Relieved shank diameter 7 ‘ 
revents stresses which might Twin-Fast Screws come in 
P g steel or brass with round, 


cause immediate or eventual fgt or oval heads—stand- 
splitting or fissures. ard sizes and thread count. 


For Faster Production—Sounder Construction — 


TWIN 


Reg. U. S. Pat. Off. 


TWIN THREAD WOOD SCREWS 


Patents 2,314,390; 2,314,391. Other pats. pending. 
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Akron Porcelain will help many post- 
AKRON PORCELAIN war products to a fast start, because 
ahaa te ALS parts made of Akron Porcelain are 
Saaeh available right now. Time-proven — 
versatile — compounded and shaped 
to meet your needs — Akron Porce- 
lain merits careful consideration for 
your present and postwar products. 
Our engineers will be glad to work 
with you, without obligation. 





TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 


‘ 


could be referred to the other lectures, in this way main- 
taining a continuity in the series. Design factors +e 
ceived particular emphasis 

For instance, Mr. Herold’s lecture called for a «'s 
cussion of the distinguishing characteristics of two ty) es 
of noise, i.e., impulse noise and random fluctuation 
noise, both as regards the disturbances caused and the 
effect of band width changes. The sources of noise 
were outlined, starting with those outside the elements 
of the communication system itself, i.e., static, cosmic 
noise, man-made, and thermal agitation noise in an 
antenna. Within the system, receiver noise sources 
were discussed in particular detail, including thermal 
agitation and shot noise with its derivative effects such 
as induced noise, local oscillator noise in superhetero- 
dynes, etc. The noise factor was introduced in order 
to give a simple overall measure of these receiver noises, 
The relative importance of outside noise and receiver 
noise was then covered as a function of frequency. Mr. 
Herold stressed that in the UHF range and above, re- 
ceiver noise appears to be of considerable importance. 

Comparison of the required signal-to-noise ratio for 
different types of transmissions emphasize the need for 
much attention to general principles of receiver design 
for best signal-to-noise ratio, particularly with wide 
band widths, Mr. Herold pointed out. The expression 
for noise factor for a receiver in terms of known tube 
characteristics was explained to show what may be 
expected from different receiving systems in the VHF 
and UHF range, including triode and pentode ampli- 
fiers and many types of mixers. 


Varnished Tubing Standards Clarified 


Recently issued standards of the Varnished Tubing 
Association has caused some confusion in the use of new 
designations C-1, C-2 and C-3 for different grades of 
cotton, rayon and glass-saturated sleeving. Users of 
these materials were not clear as to the distinction be- 
tween these designations and the old terms of triple, 
double, or single dip. 

According to the association, new methods of manu- 
facture, and the use of different materials, are such that 
the designation by dips does not mean what it did in 
the past. What the designing engineer wants to know 
is the dielectric strength of his insulation. Grades C-1, 
C-2, and C-3 saturated sleeving are therefore classified 
on a basis of their dielectric strength, instead of triple, 
double, or single dip, terms which now possess little or 
no significance, and are misleading. Copies of the 
VTA Standards may be obtained from the Association 
upon request at 420 Lexington Ave., New York 17. 


Condensing Unit Manufacturers Organize 


Members of the Refrigeration Equipment Manufac- 
turers Association engaged in the production of con- 
densing units have organized a special section known 
as the Refrigeration Condensing Unit Manufacturers 
Association. Although this group will operate as a sec- 
tion of the parent body, it will have complete freedom 
of action under its own constitution and by-laws. 

President of the new group is B. J. Scholl of the 
Brunner Manufacturing Company. Vice president is 
S. F. Smith of the Mills Industries, Inc., and treasurer 
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ACCURACY IN RUGGED MOVING IRON 
VANE AND DYNAMOMETER INSTRUMENTS 


WESTON 


FREQUENCY COMPENSATED 


INSTRUMENTS 


This is another WESTON contribu- 
tion born of war's needs, wherein the growing 
use of equipment operating in the higher 
power frequency range necessitated instru- 
ments of broad flexibility plus the rugged 
dependability which moving iron vane and 
dynamometer instruments provide. 

And throughout industry today, the grow- 
ing use of power frequencies above 60 cycles, 
with the smaller transformers, higher speed 
motors, simpler rectifier filter systems, makes 


the use of these instruments essential for their 
cependable indications and for their economy 
as well. 

Weston is furnishing these instruments as 
ammeters, voltmeters, and wattmeters, in both 
portable and switchboard types; flat compen- 
sated up to 1000. . . 2000 . . . 3000 cycles for 
general laboratory use, as well as for specific 
application to electronic and power apparatus. 
Weston Electrical Instrument Corporation, 
582 Frelinghuysen Avenue, Newark 5, N. J. 


Westop Aoctaomauit 


ALBANY ATLANTA © BOSTON + BUFFALO « CHICAGO CINCINNATI « CLEVELAND « DALLAS « DENVER + DETROIT « JACKSONVILLE « KNOXVILLE « LOS ANGELES « MERIDEN 
MINNEAPOLIS > NEWARK ¢ NEW ORLEANS « NEW YORK © PHILADELPHIA » PHOENIX © PITTSBURGH » ROCHESTER + SAN FRANCISCO + SEATTLE « ST. LOUIS » SYRACUSE 
in Canada, Nerthern Electric Co., Lid., Powerlite Devices, Lid. 
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AN HOUR ON THE BENCH 
SAVES NINE ON THE JOB 


Bench assembly and repair 
means speed-up in produc- 
tion. The use of Cannon 
Multi-circuit Connectors 
in the wiring of electrical 
equipment is the ulti- 
mate in assembly efh- 
ciency—time saved on 
the job, less skilled la- 


bor, better critical work meseb wiring by Jean Wheeling of the 


Curtis Wright 7 * ate 
Columbus, Obio 


under better conditions. 

Various parts of electrical assemblies may be man- 
ufactured in different factories and put together and 
into operation simply by inserting a Cannon Plug 
into a Cannon Receptacle. The connection will be 
firm, tight and solid—yet quickly disconnected for 
replacement or repair. 

There are more than ten thousand connector sizes, 
types and kinds listed in'the Cannon catalogs. Thou- 
sands of special and intricate circuit requirements 


may be met right from stock with Cannon Plugs. 


Wherever quick, complete 
and sure electric connections 
must be made—whether for a 
single element or a maze of 
circuits—use a Cannon Con- 
nector. Nothing less is so 
surely satisfactory. Nothing 


better can be had. 


Write for the condensed Cannon Catalog. It gives you a gen- 
eral introduction to the Cannon line. Address Dept. A-118, 
Cannon Electric Development Company, 3209 Humboldt St., 
Los Angeles 31, California... Below is pictured a wall mount- 
ing, typical of the famous Cannon AN line of plugs. 


CANNON ELECTRIC 


Cannon Electric Development Co. 
Los Angeles 31, California 


eS 
Canadian Factory and Engineering Office: ae 


eer 


Cannon Electric Company, Ltd., Toronto ‘Qisscis 


Representatives in Principal Cities — Consult Your Local Telephone Book 
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is H. C. Morrison of the Curtis Refrigerating Machine 
Div. of the Curtis Manufacturing Company. 


Chemists’ Institute Appoints Director 


Appointment of Arthur Schroder as executive d)- 
rector of the American Institute of Chemists has been 
announced by Dr. Gustav Egloff, president of the in- 
stitute. Mr. Schroder comes to his new post from the 
Office of Alien Property Custodian where he has been 
evaluating enemy chemical patents. 

Mr. Schroder has previously been connected with the 
Pure Oil Company and with several chemical com- 
panies in the capacity of research chemists. He is a 
contributor to various scientific journals and a member 
of various technical societies. 


American Zine Institute Elects 


At the 27th annual meeting of the Board of Directors 
of American Zinc Institute, Inc., held recently in New 
York, O. W. Bilharz, president of Tri-State Zinc and 
Lead Ore Producers Association, was elected a vice 
president to succeed J. A. Robinson, resigned, and all 
other officers, headed by H. I. Young, American Zinc, 
Lead and Smelting Co., as president, were reelected 
for the ensuing year. 


ASTM Issues Paper Standards 


Second edition of “Standards on Paper and Paper 
Products” has been issued by the American Society for 
Testing Materials. This includes, in their latest re- 
vision, all of the 49 specifications, tests methods, and 
related standards that have been developed through 
the work of ASTM technical committees, particularly 
of Committee D-6 on Paper and Paper Products. A 
number of standards developed in Committee D-9 on 
Electrical Insulating Materials are included. 

Specifications include: Lime and quicklime for paper 
and pulp manufacture; waterproof paper for curing 
concrete ; phenolic laminated sheet and laminated ther- 
mosetting materials ; vulcanized fiber sheets, rods, and 
tubes for electrical insulation. 

Test methods cover untreated paper used in elec- 
trical insulation ; bulking thickness; machine direction ; 
water-soluble acidity or alkalinity; resin; sampling; 
ash content; casein; opacity; paraffin content; starch; 
conditioning paperboard and folding endurance. Also 
moisture; thickness; basis weight ; pentosans; internal 
tearing resistance; surface wettability; adhesiveness 
(gummed tape); flammability (treated paper and 
paperboard) ; etc. 

This 192-page book can be obtained from the ASTM 
at 260 S. Broad Street,. Philadelphia 2, Pa., at $1.50. 


Belting Group Publishes Data Book 


Third edition of the “Short Center Leather Belt 
Drive Data Book” has been made available by the 
American Leather Belting Association. This book in- 
cludes a 40-page compilation of technical data, such as 
drive selection tables, basic horsepower tables, and 
efficiency curves. A special pictorial section shows in- 
stallations in different industries and for different 
manufacturing procedures. 
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Cylinder, cleaning unit. 


1651 EAST GRAND BOULEVARD +- DETROIT 11, MICHIGAN 
REPRESENTATIVES I ALL PRINCIPAL CITIES 
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UpYLITE PLATING BARRELS 


RECOMMENDED TO YOU BY THEIR FINE 
RECORD OF PERFORMANCE 


@ UDYLITE barrels are built to do a uniformly GOOD plating 
job year after year with a.minimum of replacement and repair. 
Carrying loads of 150 to 200 Ibs., service records of 18 to 24 
months continuous use without breakdown or replacement are 
not unusual. 


These barrels are available in a range of standard sizes, for 
alkaline or acid solutions. A: complete line of well engineered 
supplementary equipment (as illustrated) make this barrel set-up 
most practical and efficient. 


Operation in your own plant will show you that UDYLITE barrels 
last longer and produce consistently superior plating, with far 
less maintenance. 


Complete specifications and details upon request. 





Attractive Stainless Steel 
Flatware. - finished with 
the aid of LEA Methods 


and LEA Compositions 


_ Here is an example of fine stain- 

\ less steel merchandise, a product 

of International Silver Co., Meri- 

den, Conn. As with numerous other Inter- 

national Silver products — most of them 

distinctly military in character — the finish 

is an important factor. And, as with nu- 

merous other products, LEA Methods and 

LEA Compositions are used to help produce 
the desired results economically. 


The services of LEA Technical Men and 
Laboratory Staff are available to any firm 
in industry having trouble with the finish- 
ing of its products — trouble with burr- 
ing, with poli-hing, with buffing. Write 
us in. full. If possible, send | 

us samples for study and * 
recommendations. 


THELEA mec. co. 


WATERBURY 86, CONN. 


Burring, Buffing and Polishing . » « Manufacturers and Spetialists 
in the Development of Production Methods and Compositions 
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A. T. & T. COAXIAL CABLE PROGRA\V 


The five-year coaxial cable program of the Ameri- 
can Telephone and Telegraph Company involving 6000 
to 7000 route miles of construction is showing rapid 
progress, according to a company announcement. By 
the end of this year the Bell System expects to have 
2000 miles of its coaxial cable network manufactured 
and at least three-fourths of this mileage in the ground. 
The steadily increasing need for additional telephone 
circuits between the nation’s war production centers 
has been an impelling force in the rapidity with which 
this program has gone forward. 

By the end of this year the cable crews on the new 


Cross-section of a six-coaxial cable shows position 
of coaxials with respect to the regular telephone 
wires which provide additional long distance circuits. 


all-cable route to the West Coast are scheduled to be 
in the vicinity of Fort Worth and Dallas, half way 
across the continent. The aim is to reach Los Angeles 
in the spring of 1947. 

Construction of the remainder of the coaxial program 
thus far announced is expected in the next four years. 
The order in which the remaining sections will be in- 
stalled is yet to be determined. In general, there will 
be four interconnected backbone routes: (1) The At- 
lantic Seaboard route, from New York to Miami via 
Atlanta; (2) the Southern Transcontinental, from At- 
lanta to Los Angeles; (3) the Mid-Western route, from 
the East Coast to Chicago via Pittsburgh and Cleve- 
land; and (4) the North-South route, from Chicago to 
New Orleans via St. Louis and Memphis. 

On those segments of the network where additional 
long distance telephone circuits are most urgently 
needed, the Bell System has been proceeding with in- 
stallation of the coaxial systems as rapidly as the cable 
and equipment can be manufactured. 

The “coaxial” itself consists of a copper tube with a 
single wire in its center. With the present terminal 
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HANDS & 
FINGERS ... ovr or |ti\ Al} 


CONTROL and FOR NEW MACHINES now being, designed, OR FOR 
GUIDING OF TEXTILES | IMPROVING EXISTING MACHINERY . . . look into the 
wale" img merits of MOTOAIR. 
CONVEYING paper, con- 
tainers or light metals | CORES OF NEW USES FOR THE EFFICIENT hands and fingers 
HOLDING cartons, plas- that vacuum provides in tenacious grip, precision conveying and 


tics, foils, papers, metals holding, lifting, guiding, measuring; have been assigned ” a 
etc.during machine oper- dependable 
ations 


won en . IMOTOAIR an” PUMP 


for assembly operations 


GAUGING 6b : These uses include the pack- 
= aging field; paper handling; ' ‘ 
See textile “web-guiding”; metal | Note Motoair Advantages! 


FILLING AND PACKING stampings; gauging of exact Ho belts, Miilibes, Morneans, Ko 


TANK EVACUATION tolerances; pump priming; guards. COMPACT! Only 4 mov- 


simulating high-altitude 
conditions, etc. 


tank evacuation; accele- ing parts to wear. No Pulsation. 
rated filling; tests for Visible lubrication. No spraying 
high altitude perform- oil! 
ance or conditions, etc. 


iC CRUELLA Aa —— Fecha 


Up to 35 cu. ft. per minute of i/ 
Free Air; Vacuum up to id 
inches of mercury. 


Send for 
Catalog! 


Chicago Office: 


NEW Ret |. Boe MACHINE 325 W. Huron Street 


iSth Street & Willow Ave. od HOBOKEN, N. J. 


JUNE 1945 


Cincinnati Office: 
1701 Carew Tower 


CORPORATION 





C 
R 


DI 

EM 
AL 
TRY TUTTLE FIRST 


for Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements 
Write for Bulletin SIO1A 


H. W. TUTTLE G COMPANY » ADRIAN, MICHIGAN 


Pause fer a given time — then 
go ahead for another interval, 
Electrically 


are only a FEW of the MANY 
actions that can be _ properly 


controlled by 
Cramer Chronometric Controls 


Time Delay Relays © Interval Timers © Cycle Timers ®@ 
Repeat Cycle Timers @ Reset Timers © Sequence Timers ® 
Multi-Contact Timers © Running Time Meters ® Electronic 
Timers © Automatic Reset Timers © Impulse Timers @ 
Duplex Cycle Timers @ Percentage Timers ®@ Signal Con- 
trol Switches @ Contact Making Clocks ® 


Write for Technical Bulletin covering subject 
in which you are interested. 


* 


RW. CRAMER COMPANY 


- x ™ 


and repeater equipment, a pair of coaxials can provid: 
480 telephone circuits. Or, the coaxial can be arrangec 
to transmit both the visual images and the accompany- 
ing sound for television programs. 

The Bell System’s projected radio relay system be 
tween New York and Boston is also going forward 


Construction of the various conductors of the six- 
coaxial cable is shown in this fanned-out view. Four- 
and eight-coaxial cables are also being installed. 


This trial of micro-wave transmission is intended to 
determine its efficiency, dependability and economy for 
multiplex telephony and for interconnecting sound 
broadcast and television stations. It will help to deter- 
mine how large a role this type of system will play in 
the provision of additional links in the Bell System’s 
network of communication routes. 

The Bell System has announced its intention to util- 
ize either coaxial cable or radio relay systems or both to 
augment its nationwide telephone service and to pro- 
vide network facilities for the radio broadcasting and 
television industries. 


Wire Salvage in Combat Areas 


As the American armies advanced over new terri- 
tories in Europe, one of the most important tasks of the 
Signal Corps was to salvage acutely-needed communi- 
cations wire. Material left behind in the wake of swift 
advance of the combat troops, wire in headquarters no 
longer needed, ends of wire from partly used reels, wire 
put out of use by enemy action, and every other pos- 
sible source was utilized by special wire salvage teams. 
Thousands of miles of used wire were reclaimed each 
month. In March, for instance, more than 14,000 miles 
of field wire and over 11,000 miles of spiral-4 cable 
wire were salvaged, in addition to large quantities of 
German wire. 

An ingenious machine developed by Signal Corps 
men stationed in England is used to check the wire for 
any breaks. The machine registers any break in the 
wire by ringing a bell, and enables the operator to mark 
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HATS OFF TO 
HADFIELD... 


Sir Robert Abbott Hadfield’s discovery that the addition of 
silicon to steel improved its magnetic qualities, led to greater 
efficiency of electrical sheets, and helped pave the way for the 
modern era of electrical expansion. 


Here at Granite City, experiment and improvement still goes 
on. Granite City laboratory men are constantly engaged in 
research .. . keeping abreast of all improvements, which they 
utilize to the best advantage. In addition, every step in pro- 
duction is controlled by a laboratory located in the heart of 
the mill... only a step away from every operation. 


As a result, Granite City electrical sheets are noted for their 
uniform flatness, freedom from scale, and clean-cut punch- 
ability. And to assure you full value from these qualities, 
Granite City experts tailor-make the electrical sheets to your 
individual specifications, thereby helping raise the efficiency 
of your production and the quality of your product. 


GRANITE CITY STEEL COMPANY 


GRANITE CITY, ILLINOIS 


Chicago « Cleveland 
Denver * Houston 
Indianapolis « Kansas 
City « Los Angeles 


Louisville * Memphis 
Milwaukee « Minne- 
apolis ¢ Moline * New 
York ¢ St. Louis. 


BOT ROLLED SHEETS © COLD ROLLED SHEETS © STRIPLATES © TIN PLATE © STAINLESS-CLAD STEEL © TERNE PLATE © ELECTRICAL SHEETS © TIM MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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Which Terminal for Your 


© To correctly seal transformers and filters it is highly impor- 
tant to select the right terminal for each particular design 


Relationships between electrical and mechanical requirements 


SEND FOR 
LATEST 
CATALOG! 


space limitations and overall specifications are all important 
in the achievement of good performance — every factor must 
be given coreful and detailed consideration 


Here at ADC, we use many types of terminals for hermetic 
sealing — making @ point to use each where best suited tt 
takes o little more effort to produce final designs this way 
but after all, knowing they're right for the jobs they hove to 


do is what counts most with us and with you 


(qa 
WN 
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reawmwrtATIinG Lamers 


THE #659 D/E DELUXE-UNIT 
OF SUPERIOR DESIGN AND CONSTRUCTION 


EXTREMELY SHALLOW IN DEPTH 
1%" Behind Front of Panel 


Heavy walled glass lens in a screw type lens-cap, 
¥_” thickness hex holding = 134” mounting 
hole, molded socket with 6/ 2 screw termin- 
als. For S6 lamps up to 120 volts, lomp 
easly removed from the front with- 
out tool. List price (less 
bulb) $2.20, 


The H. R. KIRKLAND CO., Morristown, N. J: 


the exact spot of the break. The marked reels of wire 
are then taken to the splicers, mostly civilians train 
by the soldiers in depots, who perform the splicing 
operation and then immediately apply a rubber insul 
tion over the splice, which is baked in place. Wire r 
paired in this manner, and reissued for use in the fielc, 
upon being returned to the depot after again being re- 
claimed, has rarely shown a break in spots where 
previous repairs have been made. 


Eisler Celebrates 25th Anniversary 


Pioneer in the design and manufacture of automatic 
machinery for the mass production of incandescent 
lamps, radio and electronic tubes, and accessories, the 
r . Aaaatik: > Eisler Engineering Com- 
pany of Newark, N. J., is 
currently celebrating _ its 
25th anniversary. 

The business was founded 
back in 1920 by Charles 
Eisler, the present presi- 
dent of the company. Pre 
viously to establishing his 
own business, he was con- 
nected with Westinghouse 
in the capacity of machine 
designer and chief engineer. He rapidly made impor- 
tant contributions to the development of special equip- 
ment designed to bring to the lamp and tube manu- 
facturing business the mass production economy of 
automatic operation. 


CHARLES EISLER 


Mr. Eisler’s achievements include an early universal 
coil winding machine for continuous and gap filament 
coils, and the bent exhaust tube process for making tip- 
less house lamps. Among the many machines developed 
by his organization are: sealing-in machines, exhaust 
machine mechanisms, stem heads, gas purifiers, an- 
nealers and furnaces, automatic cutters, electric welders, 
etc. To mark the 25th anniversary, the company has 
issued a special catalog in which more than 4000 ma- 
chines or methods are illustrated. 


High Frequency Ignition for Aircraft 


Heretofore restricted details of anew high frequency 
ignition system for large aircraft engines have recently 
been released by.the military authorities. This system 
is a development of P. R. Mallory & Co., Inc., begun 
in 1942 and perfected by the company’s New Products 
Division in cooperation with the Army Air Forces. The 
new system is seen having many important post-war 
applications not only in large aircraft engines, but also 
in small engines for personal planes, and in gasoline 
engines for other purposes. 

The new system incorporates high frequency at the 
spark plug electrodes and low voltage generation and 
distribution to the spark plugs. It works as follows: 
Low voltage (approximately 1200 volts) is generated 
in a magneto and distributed through shielded leads to 
the spark plug. At the manifold ring, the low fre- 
quency energy of the magneto is converted to high fre- 
quency or radio frequency energy (2,000,000-3,000,000 


cycles per second) by an impulse type frequency con- 
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Catalin and Prystal thermosetting cast 
phenolics offer two important advantages 
to designers and manufacturers a 
range and depth of gem-like colors, 
equalled only by minerals and semi-pre 
cious stones and casting techniques 
which permit the use of inexpensive, 
quickly constructed molds with neither 
size nor thickness limitations. The proper 
ties of Catalin and Prystal are worth 
investigation 


Molding Compounds 


Loalin’’ polystyrene thermoplastic injec 
tion molding compounds enjoy a unique 
position among plostics. It possesses out 
standing electrical, chemical and mechan- 
ical properties. It has a ‘zero’ water 
absorption and is unrivalled in dimen 
sional stability. Loalin is the lightest 
weight of all the plastics and one of the 
least costly. It is available in a limitless 
range of brilliant colors 


y A y 
Liguid Resins 
Catabond, Catavar and Loabond identify 
a wide variety of liquid resin formula- 
tions employed for coating, laminating, 
glueing, impregnating and bonding wood, 
plywood, abrasives, paper, cork, brake 
linings, brushes, etc. Several of these 
formuiations now make possible low-cost 
techniques for the fabrication of alumi 
num sheets. They can be economically 
cast at your own plant and excel as drill 
ond saw jigs, router, shaper and hydro 
form blocks; checking fixtures, stretch 
Press molds and dies 
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Calin Cate COALIO-COTALI@ C@aitm Cataiia 
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“Chemical Warfare” is not confined 
to the battlefield. Under conditions 
imposed by modern industrial appli- 
cations, Plastics, along with other 
materials, are subjected to constant 
chemical “attack” as they perform 
their allotted tasks in military and 
essential civilian uses. 

“CaTALINn” Cast Resin in the “Chem- 
ical Resistant” grade is especially 
formulated to withstand the effects of 
most acids, alkalies and lubricants. In 
addition to this desirable quality, it 
has a low percentage of water-absorp- 
tion and the other physical, mechanical 
and machining characteristics usually 
associated with all Catalin Cast Resins. 

“Loatin” —Catalin’s polystyrene 
molding compound — offers excellent 
resistance to all acids, alkalies and 
alcohols, being soluble only in esters 
and the aromatic hydrocarbons. Its 
water-absorption is 0.00% (24 hours 
immersion at 25° C.) and its reaction 


to mineral, animal or vegetable oils 
ranges from excellent to poor, depend- 
ing upon the particular oil. 

Our ‘chemists and engineers have 
made exhaustive tests of both Catalin 
and Loalin under various conditions 
and covering chemical, electrical, 
thermal, mechanical, physical and 
“working” properties. The results of 
their inquiries and the experience and 
testimony of fabricators, molders and 
users in many fields are available to 
your own technical staff for immediate 
application or for guidance in “blue- 
printing” the products of tomorrow. 


Cast Resins 
CD Molding Compounds 


“=~ Liquid Resins 





M SYST 


FIVE SIZES: from 15 
to 225 cu. ft. per min. 


F.J. STOKES MACHINE Co. 
5¥96 Tabor Rd., Phila. 20, Pa. 


Electronically-controlied equipment will undoubt- 
edly typify the post-war era. IN-RES-CO types RL 
and SL, non-inductive resistors, are typical of those 
which will meet future requirements. Type RL has 
@ maximum resistance of 500,000 ohms, is rated 
at Y. watt, measures 2” high and ¥2” in diam- 
eter. Type SL has 1 watt rating, a maximum re- 
sistance of 1 megohm; is 1” high and 12” in 
diameter. 


Write for the IN-RES-CO catalog today on your 
company letterhead—no obligation. 








verter. At the spark plug, the low tension high fre- 
quency energy is stepped up to a voltage sufficient ‘o 
jump the spark plug electrodes (approximately 10,000 
volts) by means of a small transformer hermetically 
sealed in the well of a standard aircraft spark plug. 

The new system is considered particularly important 
because of its ability to fire a spark plug that has become 
fouled, leaded, or carbonized when engine speed is ré 
duced during the landing glide. Other advantages 
described are greater engine output, longer spark plug 
life, reduction in radio interference, weight reduction 
and greater reliability at high altitudes (50,000 feet and 
above) where the spark in conventional systems tends 
to get out of control. 


Research Theses Made Available 


Leading technical schools and universities are coop- 
erating to make research data in their files available 
to industry. Masters’ theses, that are of importance to 
research, will be indexed in a technical “Digest-Index” 
issued by National Research Bureau, Inc., 415 North 
Dearborn St., Chicago 10, Ill. They will be supplied 
on microfilm through the Library of Industrial Research, 
a non-profit organization acting as clearing house for the 
exchange of technical and scientific information. 


Book Review 


Control of Electric Motors—By Paisley B. Harwood, 
John Wiley and Sons, Inc., New York. 


It is advantageous, says this author in his introduc- 
tion, for machine builders to supply their products com- 
plete with motors and control. They are thoroughly 
familiar with the requirements for good operation and 
are vitally interested in the satisfactory performance 
of the complete installation, which would be endangered 
if improper control were applied. If the machine is 
supplied without motor and control, or with the motor 
but without the control, then the ultimate user is faced 
with the problem of selecting suitable control apparatus. 
The design and application of controls are of interest, 
therefore, to many others besides the designer and de- 
velopment engineer, but theirs is a special and primary 
interest in the subject. All the more usual types are 
reviewed, illustrated and discussed, in many cases with 
typical design and performance data. The author is 
manager of engineering, Cutler-Hammer, Inc. A final 
chapter on electronic control of motors was written by 
Carroll Stansbury, research engineer in the same or- 
ganization. 
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THE NEW AUTOMATIC ELECTRIC CLASS “B” RELAY 









@ When you need a relay that’s sensitive enough to 
operate on minute current, yet has the high contact CHECK THESE FEATURES 
pressure needed for perfect closure, you'll find the Auto- of the New Class "B” Relay 


matic Electric Class “B” Relay worth investigating. Independent Twin Contacts—tor dependable 
contact closure. 






If you need a relay that will switch many circuits, yet 





: : Z ; Efficient Magnetic Circvit—‘or sensitivity 
is compact enough for multiple mounting in small and high contact pressure. 
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space, you'll find Class ““B” the perfect solution. Unique Armature Becriag—fer long weer 






under severe service conditions. 


Compact Design—for important savings in 
space and weight. 

Versatility—Available for coil voltages to 
become famous. 300 volts d-c and 230 volts a-c, and with 
capacities up to 28 springs; also with 
magnetic shielding cover, when specified. 


Or perhaps you are interested in extra durability, 





for long service under tough cohditions. Then you'll 
need the in-built quality for which Class “B’” has 







No other relay—even in the Automatic Electric line— 





~ can give you a greater combination of all these essential 





No other relay can give you 


a greater combination of 
forty basic types described in the Automatic Electric all these essential qualities. 


catalog. Ask for your copy of Catalog 4071. 





qualities. Get the full story on Class “B”—one of the 








| P2222 


AND OTHER CONTROL DEVICES 


| AUTOMATIC | 
; See ey  uoainanen eet 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 





AUTOMATIC ELECTRIC SALES CORPORATION 
1033 Wes? Van Buren Street « Chicago 7, Illinois 
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View Bulletins, Catalogs, Literature 


The sponsors of the helpful material described here will promptly send 
copies to any responsible engineer or executive who is engaged in product 


development. 


Extruded Plastics 

The wide field for extruded plastics is graphically 
presented in this 40-page pamphlet. A variety of stock 
sections and of custom extruded sections is illustrated. 
Photographs show typical extrusion machines. Proper- 
ties of basic plastics materials, including polystyrene, 
ethyl cellulose, cellulose acetate, cellulose acetate buty- 
rate, polyvinyl chloride, and vinyl copolymers, are con- 
veniently tabulated. A list of well-known applications 
of extruded plastics adds to the information value of 
the pamphlet. Sandee Manufacturing Company, 3945 
N. Western Ave., Chicago 18, III. 


Selenium Rectifiers 

Principles, properties and construction of selenium 
rectifiers are concisely discussed in this 12-page engi- 
neering manual (Bulletin RDP-107). Subjects covered 
include efficiency, regulation, temperature range, volt- 
age and current characteristics, forward and reverse 
resistance characteristics, and ratings at elevated tem- 
peratures. Illustrations, tables and graphs are included. 
Fansteel Metallurgical Corp., North Chicago, III. 


Chemical Finishes For Metals 

This fact-book on the application of different chemi- 
cal finishes to ferrous and non-ferrous metals provides 
a helpful “how-to” guide to engineers for selecting the 
most suitable finish for end products. The book covers 
the use of black oxide as a standard finish for steel, and 
the use of other standard and special finishes such as 
phosphate for steel, sulphide for copper, and molybdate 
salt solutions for zinc. Processing instructions for the 
use of finishing compounds are an important part of the 
book. Du-Lite Chemical Corp., Middletown, Conn. 


Lubricating Data 

A very wide variety of lubricating devices is covered 
in a new edition of a well-documented catalog of over 
170 pages. The catalog gives full-size illustrations of 
different types of oilers, grease cups, oilseals, and also 
of various accessories. Dimension tables and cross- 
section drawings add to the completeness of the catalog. 


A pictorial index is an interesting feature. Gits Bros. 
Mfg. Company, 1846 Kilbourn Ave., Chicago 23, III. 


Ball Bearing Screw and Nut 

This new technical bulletin features curve sheets and 
size charts for the proper selection of the ball bearing 
screw and nut for many applications in aircraft mech- 
anisms, domestic appliances, automotive mechanisms, 
and industrial equipment. In addition to this data, the 
pamphlet lists various applications, gives efficiency data, 


Write on your letterhead, direct to the addresses indicated. 


and illustrates standard types of mountings. Saginaw 
Steering Gear Div., General Motors Corp, Saginaw, 
Mich. 


Rotary Electrical Equipment 

Brief review in a four-page folder of dynamotors 
ranging from 10 watts maximum output, weighing 2% 
pounds up to 500 watts in weights from 28 to 36 pounds, 
also d-c motors originally built for certain aircraft 
applications and now widely used for many purposes 
requiring d-c motors of special design and listed in a 
complete range of sizes with diameters extending from 
15 to 8 in. with output up to 5 hp. Rotary converters 
are also illustrated and listed as incorporated in frames 
of progressive sizes approximately 4, 6, 8 and 10 inches 
in diameter for any output up to 2 kva. Details cover- 
ing modification possibilities for special applications of 
these three types of rotary electrical equipment are in- 
cluded in concise terms. Eicor, Inc., 1501 W. Congress 
St., Chicago 7, Ill. 


Aircraft Accessories 

A discussion of aircraft accessories for 400-cycle 
motor operation is available in a reprint of a paper pre- 
sented before a recent meeting of the Southern Ohio 
Section of the SAE. The paper was presented by Ray 
Gordon Holt and discusses fuel pumps, hydraulic pumps 
and air pumps. The reprint includes photographs of 
complete units, also cross-section drawings, and per- 
formance graphs. Pesco Products Co., Division of 
Borg-Warner, 11620 Euclid Ave., Cleveland 6, Ohio. 


Spiral Wrapped Tubing 

Convenient 10-page list of stock arbors for manufac- 
ture of spiral wrapped tubing for electrical purposes is 
now available. Some 1000 arbors are listed, and a speci- 
fications-sheet covers wall-thickness, construction, tol- 
erances and other details. Paramount Paper Tube Com- 
pany, 801 Glasgow Ave., Fort Wayne 4, Ind. 


Lubricant-Retaining Bearings 

Unusually complete listing of sizes of bearings in 
standard shapes made of powdered metal materials is 
available in this pamphlet (Size List No. 20). This 
list includes a line of bearings made of porous bronze 
alloys and another line made of porous iron composi- 
tions. Sizes listed range from 0.0355 inch inside diam- 
eter and 0.099 inch outside diameter up to 6.005 inch 
inside diameter and 6.505 inch outside diameter in the 
sleeve type, and from 0.0629 inside diameter and 0.133 
outside diameter to 4.238 inside diameter and 4.505 out- 
side diameter in the flanged type. Bearings listed are 
also available without lubricant impregnation. In addi- 
tion to the tabulations of graduated dimensions, the 
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victory, first: THEN- 


PRECISION BEARINGS FOR EVERY PURPOSE, INDUSTRIAL AND DOMESTIC 


W ar’s demands still call for all the output of the NORMA- 
HOFFMANN factory. But, already, far-sighted manufac- 
turers are working with NORMA-HOFFMANN engineers 
on their designs for. new and better peace-time products 
equipped with PRECISION BEARINGS. 
No ‘‘Re-conversion Problem” will hamper or delay 
NORMA-HOFFMANN post-war production. The moment 
NR peace is declared, all our vast facilities will be turned 
Oar INSTANTLY to the production and prompt delivery of 
PRECISION BEARINGS for new and better domestic ap- 
pliances and for new and better tools for industry. 
Our Field Engineers, in all our District Offices, are 
ready to work with YOUR designers. Avail yourself of 
their experienced counsel NOW—without obligation, and 
of course in strict confidence. Write for the Catalog—T oday. 


TO WIN THE WAR: WORK — FIGHT — BUY WAR SAVINGS BONDS! 


Shielded Type Single Single Felt Seal Double Felt Seal 9000 Series (Feltiess) 
Ut Coli 1 tela lile) Ball Bearing Ball Bearing Sealed Ball Bearing 


far 


Extra Light Type Angular Contact Ball ice te ale ele oe 
Ball Bearing Toler. Tre Ge rie toler) 


ee 


5 eh nee , ae Full Type (Retainerless) Extra Light Cylindrical 
Standard Cylindrical Type ''E"' Cylindrica omit ltt 8 


Bearing Roller Bearing 


Roller Bearing CoC ato la tare) 


Litro ("'CL"') Composition 
Retainer Ball Bearing 


er etme Lea til- lhl) 
Ut elas | 


"Cartridge" Fully Sealed, 


Ciel tte 7. moll 
Bearing 


Single Direction Ball 
Thrust Bearing 


Two-Lipped Cylindrical 
Roller Bearing 


NORMA-HOFFMANN BEARINGS CORPIN, ...nroro, conn. Founded 191 


Field Offices: NEW YORK + CHICAGO « CLEVELAND « CINCINNATI « PITTSBURGH + DETROIT « LOS ANGELES « SAN FRANCISCO - SEATTLE, WASH. 
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ETN 


“One Good Turn -or a Million”’ 


A NAME TO LOOK FOR 


on ELECTRICAL COILS 
and TRANSFORMERS 


Famous for years as 


“COILS by DOYLE” 


* “GRACOIL” is a new name that you 
can depend upon, because back of this 
LAYER-WOUND CNIL : . 
name stand years of time-tested experi- 
ence in electrical engineering. The same 
able craftsmen who established Doyle 
Coils as leaders in the field now carry on 
at the same location under the new cor- 


LOW VOLTAGE porate name —The GRAMER Company. 
TRANSFORMER 


Be sure that the coil you buy bears 
the trademark name—"GRACOIL”, for 
only then can you know that you have the 
best in electro-magnetic windings. Every 
“GRACOIL” is wound to the specified 
number of uniform turns from precision- 
gauged wire. Every “GRACOIL” is fully 
insulated, thoroughly impregnated, and 

GENERATOR : 

FIELD COIL properly laminated when supplied as a 
complete transformer. The most rigid in- 
spections and tests make sure that each 
“GRACOIL” is worthy of the name it bears. 


If your design calls for a special elec- 
tro-magnetic application, let competent 
“GRACOIL” engineers make specific rec- 
RELAY COIL ommendations for you. Write today! 


eee ey 


“One Good Turn -or a Million” 


The GIR AIMEE IR company 


( Formerly James W. Doyle, Inc.) 


Electrical Coils and Transformers — 
2734 N. PULASKI RD. - CHICAGO 39, ILL. 
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| pamphlet provides data on self-aligning bearings, thrust 


washers, bar stock and special shapes. Bound Brock 


| Oil-Less Bearing Company, Bound Brook, N. J. 


Coupling Transformer. 
Technical data sheet (Bulletin No. 31) describes 
rhombic antenna coupling transformer designed for use 


| in transoceanic radio telegraph and radio telephone cir- 


cuits. Transformer provides a wide band impedance 
matching device between the antenna and coaxial line 
leading to the receiver with a minimum of loss over a 
frequency range 4 to 22 megacycles. Bulletin also has 
a brief description and illustrations of selected coaxial 
plugs and jacks. Victor J. Andrew Company, 363 East 


| 75th St., Chicago 19, Ill. 


| Magnetic Coolant-Separators 


This bullettn (No. 151-C) makes liberal use of in- 


| stallation photographs to describe a line of motor-driven 
automatic magnetic separators for coolants. These sep- 
| arators are designed for grinders or honers, in both hor- 


izontal and vertical types. Bulletin includes diagram of 


| a typical mounting, and also a table of specifications of 
| standard models. Barnes Drill Company, 814-830 


Chestnut St., Rockford, III. 


Metal Bellows 


Basic data on types, characteristics and applications 


_ of metal bellows and bellows devices are presented in a 


new 30-page catalog (Bulletin No. 100). This catalog 
outlines manufacturing processes, tabulates sizes and 


| performance characteristics, and gives specific illustra- 
| tions for different applications. Cross-section diagrams 
| illustrate a number of special assemblies made to speci- 
| fications, also typical seals used in shafts of refrigerator 
| compressors and similar installations. Several useful 


tables and charts, such as a temperature conversion 


| table, an altitude-pressure-temperature table, and a 


graph of vapor pressure-temperature relationships of 
charging liquids round out the contents. Bridgeport 
Thermostat Company, Bridgeport 1, Conn. 


Electrical Connectors 
A variety of lugs, sheet terminals, connectors, and 
clamps is described in this well-illustrated catalog of 


over 30 pages. Dimensions and other specifications are 
_ tabulated for quick reference. Two pages are devoted 
| to reproduction of special designs. This catalog is an- 
| other example of growing tendency to use a pictorial 


index to good advantage. Ilsco Cooper Tube & Prod- 
ucts, Inc., 5629 Madison Road, Cincinnati, Ohio. 


Aluminum 

Series of technical bulletins are available on the char- 
acteristics and uses of aluminum. Bulletin No. 21A de- 
scribes the properties of aluminum powders and pastes, 
particularly as applied to the preparation of protective 
coatings. A section of this bulletin is devoted to a dis- 
cussion of various performance tests. Catalog No. 102 
features a condensed tabulation of aluminum sheets, 
plate, tubing and pipe as to alloys, tempers, sizes and 
forms. A summary of the uses of the metals in various 
processing industries is included. A third bulletin, 
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10 TYPES OF OZALID PRINTS! 


and some ways to use them: 


With Ozalid you can do jobs which are far beyond the scope of 
any other technical reproduction process. 


Also, routine work can be copied more efficiently because 
you always get a positive print direct from your original—on 
the type of Ozalid material you prefer. 


You have a choice of 10 types of prints instead of 1 because 
OZALID employs a DRY DEVELOPMENT technique which greatly 
simplifies printmaking . . .and permits use of a variety of sensi- 
tized papers, cloths, foils, and films which you process in the 
same manner, in seconds. 


IIere are the ten Ozalid “types” and some ways in which 


you'll save time, labor, and material by using them: 


1. OZALID RAPID BLACK 


2. OZALID BLUE-LINE 
3. OZALID RED-LINE 


a ct ere 
—yt - 


és . i 
Snipialgeetenaitthe nhac 


ee 


4. OZALID TRANSBLACK 
5. OZALID SEPIA-LINE 
6. OZALID TRANSPARENT CLOTH 


For “intermediates” which may be substi- 
tuted for originals in subsequent print pro- 
duction. Important savings in time and labor 
can be realized when design changes are nec- 
essary: Obsolete lines are removed with 
Ozalid Corrector Fluid; changes drawn in and 
required number of prints made from “new” 
masters. 


For routine prints in the drafting room, 
shop, or office. 

Anything drawn, typed, or printed on trans- 
lucent material can be reproduced with sharp, 


7. OZALID FOIL 


For composite prints: Details can be printed 
on individual foils . . . and overlaid to pro- 
duce a print showing the separate details in 
relation to each other. 


OZALID FOIL also produces faster-printing 
intermediates from old or worn originals, 
since it intensifies line detail. 


See the 10 OZALID “TYPES” and 
learn the whole story. Write for 
Free Catalog today. 


OZALID 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION 
JOHNSON CITY, N. Y. 


OZALID IN CANADA — HUGHES-OWENS CO., LTD., MONTREAL 
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easy-to-read images on a white background. 


By assigning identifying colors, you can 
distinguish prints of different departments. . . 


recognize checked from unchecked prints, etc. 


8. OZALID CHARTFILM 


For lustrous black-line reproductions on white 
plastic base, ideal for wiring diagrams, instru- 
ment panels, ete. No protective covering is 
needed; may be cleaned with a damp rag. 


9. OZALID OPAQUE CLOTH 


For extremely durable prints for shop use, 
files, etc. 


10. OZALID DRYPHOTO 


For almost instantaneous, high-quality repro- 
ductions of any photographic subject—in se- 
pia, black, or two-tone (blue and sepia) effect. 


Ozalid dryphotos may be used wherever 
the appeal and influence of vivid illustrations 
are desired—for sales, advertising, general 


display purposes. 
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titled, “Aluminum, the Versatile Metal,” has a more 
elaborate tabulation of these properties and applications. 
Reynolds Metal Company, Aluminum Div., 2500 S. 
Third St., Louisville, Ky. 





Couplings 

New catalog provides engineering data on a wide 
range of flexible, flanged face, and compression types 
of couplings. Tables give horsepower ratings, dimen- 
sions and weights. Construction and installation details 
are listed. Photographs of couplings and assembly dia- 
grams aid to usefulness of this catalog. Link-Belt Com- 
pany, 307 North Michigan Ave., Chicago 1, III. 








Plastic Molding 


Fundamental considerations determining whether any 
finished products or components should be molded from 
plastics are discussed in this colorful booklet. A simple 
question-and-answer approach is used. Graphic tables 
give quick comparisons of characteristics of the more 
important plastics materials. Kurz-Kasch, Inc., Dept. 
7D, 1415 South Broadway, Dayton 1, Ohio. 





Rubber Adhesives 


Natural and synthetic rubber adhesives are discussed 
in a new booklet. Directions for application of such 
adhesives are included. An important section of the 
booklet is devoted to differences between the vulcaniz- 
ing and non-vulcanizing types of these adhesives. Tables 
give data on weights and colors, and on basic mate- 
rials used. General applications are alphabetically listed. 
B. F. Goodrich Company, Akron, Ohio. 





Stainless-Clad Steel 


Technical data on stainless-steel is provided in this 
| 16-page bulletin. Production methods are outlined, and 
| composition and physical properties are given. Cor- 

rosion resistance of standard types of cladding to dif- 
| ferent organic and inorganic chemicals and products is 
listed. A table of relative corrodibility of some com- 
mon metals and alloys is a useful feature. Methods of 
KEYSTONE A8 projector, | sheet welding and of plate welding are discussed. Gran- 


manufactured by Keystone ‘ta Cth , i i 
easdlomasinn te. chen ite City Steel Company, Granite City, Ill. 






Mass. 
Indicating Instruments 
Are Signal motors being considered in your A 25-page catalog features a comprehensive range of 
post-war plans for motion picture projectors? ammeters, and voltmeters, as well as a line of rheostats 


, and potentiometers. Data on photoelectric cells, and 
We offer series wound motors for the popular | on special aircraft control instruments is included. Cat- 
priced field, as well as precision built motors for — alog is well-illustrated with cross-section diagrams and 
more exacting requirements. with cut-away views. A summary of ASA meter type 
designations is a helpful feature. DeJur-Amsco Corp., 


Northern Blvd. at 45th St., Long Island City, N. Y. 
S G N A L Selection of Bearings 
bE L bE C T RI C ae F G . C O 5 This engineering bulletin (No. 652) provides two 


MENOMINEE, MICHIGAN simple charts which facilitate the selection of correct 


hearings in machine design. One chart covers double- 
row self-contained bearings with load capacities from 
2000 to 50,000 Ibs. The second chart is for double-row 
hearings with load capacities from 1000 to 22,000 Ibs. 
Charts are used by locating on it the stipulated speed 
factor in revolutions per minute, and desired minimum 


Offices in all principal cities 
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Yan Iracireg Colle — 


PENGILTEX 


For sharp, black detail on your drawings—in pencil 








—at pencil speed—you'll prefer Post Pencil-Tex. 


You'll get more durability than in ordinary traci 














cloth—plus better drawings and more read, 
prints— because better results are built right 
specially processed, smooth, velvety, moigf 
sistant surface of Pencil-Tex. Availablé: in rolls 


and sheets. Use a 3H to 8H pencil. 


Steel filing units 
now available. Write 
for prices and infor- 
mation on delivery. 


Four Post Wood 
aC me ils 
prices and infor 
ir Ral imme Cia 
ery. 


& Phone the nearest number or mail ta or phane our Chicago 


é 


Atlanta. . ak oes The Frederick Post Company 


piramgien:: 5 2062 Drafting Materials, Blue Print Papers and Pittsbargh . Ak. 3390 


Boston. LIBERTY 4690 ais Portiand ATWATER 8681 , 
Buffalo’. CLEVE. 0370 Kindred Sensitized Products St.Louis CHESTNUT 0688 
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SPECIFICATIONS 
CALL FOR 


LAVITE 


STEATITE CERAMIC 
Rigid insulation specifica- 
tions calling for a material 


that can be machined, 


drilled or threaded to close 
tolerances, are no barrier 
to the use of LAVITE, the 


steatite ceramic. Discover 


Characteristics of LAVITE SI-5 
Compressive Strength — 96,000 
Ibs. per square inch 
Tensile Strength — 7.200 Ibs 
per square inch. 
Dielectric Strength — 235 
volts per mill 
Softening Temperature — 2,350°F. 


ee 


for yourself the advan- 
tages of this ideal insulat- 
ing material. Write today 
for samples and quotations. 


Office & W ai ha 


OTST Alera 
ARE - en 


Cnmicago 
549 W. Randolph St 
F. W. Lutner Needham, Moss 


Los Angeles, 4116 Avo Bivd., Electrical Monufacturers Supply Co 


HERE IS THE 
DIFFERENCE BETWEEN 


PERMOPIVOTS 


AND ORDINARY PIVOTS 


Only PERMOPIVOTS are tipped with Permometal . . . @ specie! 
alloy of precious metals produced by Permo Incorporated. 


WEAR RESISTANT... The Permometal tip 


gives precision instruments longer life and greater 
accuracy under actual operating conditions. 


NON-CORROSIVE... Permopivots cannot rust 


or corrode. 


NON-ABRASIVE. . . The satin-smooth tip elimi- 


nates abrading particles of wear. 


NON-MAGNETIC... K-mone! shank materia! 


available. 


PERMO INCORPORATED 
MANUFACTURING METALLURGISTS 
6425 RAVENSWOOD AVE. 
CHICAGO 26, ILLINOIS 


*T. M. Reg. U. S. Pat. Off. 


WRITE TODAY FOR DESCRIPTIVE FOLDER 


NO OBLIGATION 


bearing life in hours, and then the calculated design 
load in pounds. Joining of these points on the chart 
leads to an indication of the corresponding bearing that 
meets the design requirements. Dimension and load 
rating tables are included in the bulletin. Shafer Bear 
ing Corp., 1412 W. Washington Blvd., Chicago 7, IIl. 


Tube Catalog 

This new 32-page edition is a combination catalog and 
manual covering an extensive line of tubes for many 
electronic purposes. Technical data is unusually com- 
plete. Illustrations of tubes, circuit diagrams, and charts 
increase the usefulness of the book. Eight pages of 
technical discussion on tubes and transmitters, and a 
special summary of the principles and uses of thyratrons 
are added features. Taylor Tubes, Inc., 2312-18 Wa- 
bansia Ave., Chicago 47, III. 


Heating Units 

Four-page bulletin (No. LAB-301) lists electric heat- 
ing units and devices for laboratory or industrial uses. 
Among the items described are tubular, cartridge, and 
immersion types of heating units. Vulcan Electric Com- 
pany, Danvers, Mass. ’ 


Electronic Controls 

This condensed catalog (No. Z6300) gives design 
principles, construction details, and general specifica- 
tions of a wide line of electronic control instruments 
for regulating or indicating temperatures, times cycles, 
resistances, etc. Standard models are _ illustrated. 


Wheelco Instruments Company, Harrison & Peoria 
Sts., Chicago, II. 


Hydraulic Couplings 

The principles and applications of hydraulic couplings 
in conjunction with electric motor drives, as well as 
with internal combustion engines, are given in the 
12-page technical bulletin (No. 136). The bulletin 
makes good use of exploded views, cut-aways, and cross- 
section diagrams to show construction details. Speci- 
fication tables and performance charts add to the value 
of the bulletin. Standard models are designed for rat- 
ings of 15 to 300 hp. Twin Disc Clutch Company, 
Hydraulic Div., Rockford, III. 


Columbium Metal 

Technical information is given in twelve-page book- 
let Form F-414, submitted as the first technical pub- 
lication on pure columbium metal. Although colum- 
bium has been known as an element since 1801 and 
ferro-columbium has been used extensively, the pure 
metal was first made in 1929 but only recently has it 
been prepared on a production basis. Its principal 
present use is in electronic tube components. The 
booklet compares technical characteristics of columbium 
and tantalum and points out that certain properties of 
the former may differ from the information here bul- 
letined due to drastic improvements having recently 
been made in its production and that further intensive 
studies of the metal are still in progress. In most of 
its physical and chemical properties, columbium is simi- 
lar to tantalum and properties differ only in degree. As 
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INSIST on ACCURATE CONTROL 
of compound melting temperatures 


The wide distribution of electric heating cir- 
cuits which blanket sidewall and bottom areas 
of Sta-Warm com- 

pound melting tanks 

DISTRIBUTED HEAT and keities provide ac- 


A | | curate control of melt- 


hip ing and operating tem- 
% 


7 


VS. Under average pro- 


CONCENTRATED duction conditions, 
(SPOTTY) HEAT Sta-Warm tanks hold 


to plus or minus 5° F. 
Uf se 
‘ 


In the laboratory, they 


perature to your spect- 
fication. 


hold to 1°. 


Regardless of the 

size or shape of Sta- 

. Warm equipment, the 

basic method of distributing heating circuits, 

instead of concentrating them, results in low 

wattage per sq. in. o 

tank surface, uninter- 

rupted production, low 

maintenance and greater 
production. 


Inquire for laboratory tem- 
perature charts that show 
how Sta-Warm tanks vary 
less than 1 F. during 
a 24 hr. test period. 


Insist on Sta-Warm 
tanks, kettles or pots for 
accurate control of com- 
pound melting tempera- 
tures. 


STA-WARM 
ELEC. C0. 


565 N. Chestnut St. 
Ravenna, Ohio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 


to electrical properties the resistivity of columbium at 
room temperature is about eight times that of coppcr. 
As for thermionic emission, the work function of colu:- 
bium, 4.01 volts, is indicated as the lowest of any of the 
pure refractory metals and values even lower have 
been reported. It is available in sheet,, wire, rod, 
powder and fabricated parts, data tables for which are 
included in the booklet. Fansteel Metallurgical Corp., 
North Chicago, III. 


Locknuts and Washers 


Folding bulletin opens to a one-sheet tabulation of 
specification of locknuts and lockwashers for use with 
ball and roller bearings. Complete dimensions are given 
as well as other relevant data. Cross-section drawings 
show design and assembly. Standard Locknut & Lock 
washer, Inc., 33 W. St. C.aire St., Indianapolis, Ind. 


Power Transformers 


This bulletin (No. S-402) discusses design features 
of standard and special-purpose transformers. Con- 
struction details are described in detail, and many photo- 
graphs illustrate typical units. Bulletin includes tables 
of ratings, weights, and dimensions. The Standard 
Transformer Co., Warren, Ohio. 


Electron Tubes 


In this catalog characteristics of various electron 
tubes now being manufactured for use in U. S. Army 
and Navy equipment, as well as in broadcasting sta- 
tions, industrial heating and control units, electronic 
medical equipment and short wave transmitting equip- 
ment, are furnished in detail. Illustrations include photo- 
graphs of each tube and rating tables and graphs. Gen 
eral Electronics, Inc., 1819 Broadway, New York 23 


Oil Power Transmission 


Operating principles of motor-driven oil power trans 
mission to provide infinitely variable speeds between 10 
and 2400 rpm are described in a new four-page bulletin. 
Cross-section diagrams, a phantom view, and photo- 
graphs of complete units illustrate the bulletin. Con- 
struction and operating specifications are added. Sund- 
strand Machine Tool Co., Pump Div., Rockford, IIl. 


Electrical Insulation Material 


New edition of this guide book lists a variety of elec 
trical insulating material. Listings include glass fiber 
products, insulating papers, mica tubings, extruded 
plastics tubings, etc. A good deal of technical data is 
contained in this 40-page pocket-size booklet. Mitchell- 
Rand Insulation Co., 51 Murray St., New York 7, N. Y. 


Stepless Variable Speed Pulleys 

Broadside folder gives dimensional details of new 
Speedmaster units, one designed for machine manufac- 
turers who wish to incorporate variable speed in their 


|. products while desigiing their own convenient method 


for mounting and adjusting the unit and the other for 
machine users who wish to add variable speed to their 
machines without making their own adjusting brackets. 
These units provide a range of infinitely variable speed 
between a maximum speed and a minimum speed which 
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Every 
MANUFACTURING 
CUSTOMER 
Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 


As the Hourglass indicates . . . with the 
coming of peace, many WILCO products 
now making for precision performance in 
airplanes, ships, tanks, guns and instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 


The demand of all branches of the serv- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line; increased facilities 
for refining and fabricating precious metals; 
greatly extended rolling mill facilities— 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors, Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 


terials. 


Tue H. A. WiLson COMPANY 
105 Chestnut Street, Newark 5, New Jersey 


Branches: Detroit ¢ Chicago 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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DONGAN “PM” TYPE 
CONTROL TRANSFORMERS 


Used on magnetic starters, breakers, cabinets, etc., for 
outside mounting where lower than line voltage is de- 
sired. Equipped with nipple and locknut for knocknut 
mounting. Made in 50-60 cy.—460 volts primary, 115 
volts secondary. 


. 
DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


~The Dongan Line 
Since Nineteen-Nine 


aren ACROMARK 
RTECS HEAVY DUTY 
Ea STEEL STAMPS 


alloy steels, 
castings, 
vn 


Features: 


© Strong heavy bevel for 
extra biting strength 


®@ Scientifically rounded head 
to prevent splitting 
Made of specially selected alloy tool steel 
to withstand unusually severe usage, 
ACROMARK Steel Stamps are extensively 
used in machine shops, foundries, tool 
plants, steel mills, factories, etc. Hardened 
and tempered by modern heat-treating 
methods, each stamp undergoes a diver- 
sity of tests to assure maximum service-life. 
Available for immediate shipment. 


Descriptive literature on request 


THE ACROMARK CO. 


MORRELL STREET, ~ ELIZABETH 4, NEW JERSEY 


are in a ratio of 6.7 to 1 in the largest size, 6.4 to 1 in 
the medium size and 5.4 to 1 in the smaller size, using 
standard v-belts. Typical machine applications are il- 
lustrated with other data including tables for calculating 
horsepower capacity of Speedmaster drives. The DoAll 
Company, 254 North Laurel Ave., Des Plaines, III. 


High Frequency Heating Equipment 


Six bulletins in loose-leaf folder describe inductive 
heating, melting of ferrous and non-ferrous metals and 
centrifugal casting and illustrates several models of 
high frequency generators and high frequency induction 
furnaces, with crucibles, tables and accessory equipment. 
Sixteen pages comprise bulletins No. 401, 412, 413, 
414. 415. Also included is descriptive sheet covering 
centrifugal casting machine made in two models and 
equipped with electric motor. Ecco High Frequency 
Corp., 7020 Hudson Blvd., North Bergen, N. J. 


Radio Components 

Four-page bulletin provides quick check-list of some 
30 classifications of radio components now available. 
The bulletin gives brief summaries of design features 


and of specifications, Illustrations are included. Alden 
Products Company, Brockton 64, Mass. 


Hardenability Calculator 


Circular type of slide rule provides convenient method 
for computing approximate hardenability of steel in ac- 
cordance with standard formulae based on chemical 
composition and grain. The Timken Roller Bearing 
Company, Canton 6, Ohio. 


Blower Wheels 


Eight-paze pamphlet describes how blower wheels 
and blower housing parts can be combined in complete 
blower-assemblies for air heating and air conditioning 
equipment. Pamphlet provides comprehensive dimen- 
sion-tables, also assembly drawings. Morrison Prod- 
ucts, Inc., E. 168th & Waterloo Rd., Cleveland, Ohio. 


Liquid Polystyrene 

Uses of liquid polystyrene for ‘doping,” coating, 
impregnating or sealing in radio frequency, VHF, VHF 
or general electronic applications are outlined in this 
technical data leaflet titled ‘““Polyweld.” This leaflet in- 
cludes graphs showing the liquid’s dielectric character- 
istics, power factor and loss factor. American Phenolic 


Corporation, 1830 S. 54th Ave., Chicago, III. 


Self-Locking Nut 

Four-page specification bulletin lists advantazes of a 
self-locking nut designed with a special spring action. 
Bulletin lists National Coarse and National Fine sizes, 
also special U. S. Ordnance tank and automotive types. 
Stover Lock Nut and Machinery Corp., Easton, Pa. 


Electronic Engineer’s Reference Manual 


A pocket-size, loose-leaf reference manual for elec- 
tronic engineers contains 146 pages of closely packed 
data on characteristics and basic diagrams of receiving 
tubes, transmitting tubes, cathode ray tubes and photo- 
tubes, American war standards, Army-Navy preferred 
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Give your Assembly Plans the THIRD DEGREE 





SAVINGS UP TO 50% in assembly 
time and labor costs have been made 
by thousands of manufacturers 
when they switched to the short cut 
fastening method — Parker-Kalon 
Self-tapping Screws. 


YOU CAN START SAVING when 
you start production if you question 
every fastening now, while your 
plans are still in process. Why wait 
to find fastening “bugs” later, when 
a change now requires only a little 
pencil work. 


WHATEVER MATERIAL you are 
working with— plastics, die castings, 
sheet steel, aluminum, brass, fibre - 
in 7 out of 10 cases you'll find you 
can save with P-K Screws, and im- 
prove your product as well! 
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WILL YOU BE ALL TOOLED UP 
FOR TROUBLE? 


The Daven Company, Newark, N. J., 
makers of radio and electronic equipment, 
says, ‘'We had loads of trouble tapping 
sheet brass...couldn’t get good, clean 
threads, especially with unskilled help. 

‘Now, in these attenuators, we fasten 
the aluminum cover to a brass stamping, 
.065” thick, with P-K Type “Z’’ Self-tapping 
Screws, and our trouble is ended. Besides 
eliminating tapping and speeding the work, 
the P-K Screws form threads that are near 
to perfection, hold secure.y.”’ 

Find “‘bugs”’ like this beforehand in your 
product — save the needless cost of tooling 
up for trouble! 





smreneaaist 


ey 
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P-K SELF-TAPPING SCREWS save 
by eliminating the tapping and tap 
expense necessary for machine 
screws, and the slow fumbling with 
bolts and nuts. They also eliminate 
costly insert in plastics, and rivet- 
ing in hard-to-reach places. 

ASK A P-K ASSEMBLY ENGINEER 
to check over your plans with you 
to make sure you find all the fasten- 
ing “bugs”. Or, mail us assembly 
details for recommendations. 
Parker-Kalon Corp., 208 Varick St., 
New York 14, N. Y. 


Tec 
iene cee Co 


SELF-TAPPING SCREWS 
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The Mercury Clutch is a friction type clutch 
which uses mercury as the control medium. 
It is used with electric motors and with 
internal combustion engines to control 
effectively’ starting and acceleration. 
Applied to electric motors, the Mercury 
Clutch reduces starting current, 
applies loads smoothly, provides 

a better power factor, protects 

against overloads, and allows 

the use of smaller motors. 


MERCURY CLUTCH 


2039 Dueber Avenue, $. W. CANTON, OHIO 


CORPORATION 


New York Office: 19 Rector Street 


& SIZES OF 
CREATIVE GROMMETS 


he 


ALL HOLES CONCENTRIC 
IN 


\' 


Four larger sizes of 
CREATIVE GROM- 


No need to build molds to get 


CUSTOM SERVICE 


now available! Send for 
freecard holding all eight. 


blueprints or samples for 
quotation. 


METS (up to 44" i. d.) special Plastic Parts ...Send ? 


PLASTICS CORP. 


954 KENT AVE. BROOKLYN 5, NEW YORK 





list of tubes, color codes, condensers and many helpful 
formulas and tables. There are cross-reference listings 
of RMA vs. VT type designations and of new and 
former RMA type designations. Price, $1.00. National 
Union Radio Corporation, Newark 2, N. J. 


Panel Instruments 


Loose-leaf bulletin in seven pages lists advance in- 
formation on 1%4-in. panel instruments; three types 
waterproof, three types conventional, with illustrations 
in actual size of indicating instruments, construction 
based on the internal-pivot design. Condensed speci- 
fications and dimensional details included for both types, 
also some details on a line of accessories now being 
developed for use with these new instruments. General 
Electric Company, Schenectady 5, N. Y. 


Relays 


Tables of operating and contact data, cross-section 
diagrams, cut-away views, and complete construction 
specifications are incorporated in this information- 
packed catalog (No. 10). A wide range of a-c and 
d-c relays, radio-type relays, solenoids, thermostats, 
etc., is described. Guardian Electric Manufacturing 
Company, 1400 West Washington Blvd., Chicago 7, IIl. 


Radio Tube Chart 


Selection of radio tubes for specific application is 
simplified through use of this two-page folder which 
opens to a convenient reference chart of recommended 
receiver types. Chart is printed in blue-print style. 
Listings include many tubes specially selected on per- 
formance basis for equipment now being designed, and 
also for equipment still in design stage for post-war 
use. Sylvania Electric Products Inc., 500 Fifth Ave., 
New York 18, N. Y. 


Controlled Terminal Blocks 


New pamphlet describes 10 types of controlled ter- 
minal blocks. These terminal blocks were originally 
developed for central station and substation control cable 
connections but now are generally used as junction 
points in control wiring installations. Pamphlet lists 
dimensions, gives specifications, and uses cross-section 
views to illustrate the different types. Burke Electric 
Company, Erie, Pa. 


Plastics Plates 


Characteristics of plastics for dials, name plates, in- 
strument panels, etc., are outlined in a series of data- 
bulletins compiled in a loose-leaf folder. The devel- 
opment of fluorescent and phosphorescent plates is 
stressed. Pennsylvania Plastics Corp., 5025 Liberty 
Ave., Pittsburgh 24, Pa. 


Snap-Action Switches 


New 14-page loose-leaf bulletin, Form 102, describes | 
and illustrates several types of snap-action switches } 
designed with rolling spring, actuating blade and con- 
tact blade. Includes general specifications and list of 
applications, dimensional data and diagram. Acro 
Electric Co., 1305 Superior Ave., Cleveland 14, Ohio. 


ELECTRICAL MANUFACTURING } 

























ts, 
ng 


@ Built under the financial 
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sponsorship of S. Morgan 
Smith Co. to the designs 
of Palmer Coslett Putnam, 
Boston engineer and in- 
ventor, this Smith-Put- 
nam Wind Turbine, 
world's largest windmill 
perched on top a 110-ft. 
steel tower on 2,000 fr. 
Grandpa's Knob, Vt., is 
designed to feed 1,000 kw. 
into the power lines of the 
Central Vermont Public 
Service Corp. — enough 
electricity to light five 100- 
watt lamps for each of 
2,000 families. 


BEARINGS 


be 


9 6650" 6.2992 

r ro) ? 87 

Per ae oll 

PN r2 \\.6535 

aa ER 132 21.25%) 5.2756 

RL a Mk 2. onl eee st) 2362 15.7480 4.0945" 

6) OUTPUT PINIONSHAFT SPHERICAL ROLLER 6.6929 122047 3.3858 

9) OUTPUT PINION SHAFT 

(ROR Ca) SINGLE ROW BAL 6.2992 114173 1.8098 

age be adel tote ee elm eee bE he rk) rd 
Cae a SPHER.ROLLER THRUST 14. 500° 24000° 6.75 
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@The SOS Spherical Roller 
Thrust Bearing (see No. I in 
diagram) absorbs a maximum 
thrust load of 1,039,390 Ibs. 
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FEATURES 


. Bakelite Resinoid Ends. 
Lead wire cannot pull 
out, even under hot 
conditions. 

. Non-Inductive. 

. Excellent Temperature 
Coefficient. 

. Very high leakage Re- 
sistance. 

. Fine Power-Factor. 

. Range from 20 MMFD 
to .25 MFD. 

From 150 volts to 600 
volts. 

7. Types P4N, P5N_ for 
100% humidity opera- 


tion.. 

8. Types P4, PS for 95% 
humidity operation. 
Samples and price list 
on Requuest 
BUY EXTRA WAR BONDS 
‘TIL THE WAR IS OVER. 
Pat. 
Pend. 


N 


PLECTRICL®. 


CAPA TORS F R EVERY REQUIREMENT 


34 HUBERT STREET NEW YORK WN Y 


Nm A TT 
Starts with 


Ballast Selection 


Acme fluorescent lamp ballasts are engineered to the 
operating characteristics of the lamp. The many 
Acme design and construction fea- 

tures provide for better perform- 

ance at high efficiency, directly 

improving the light source. Acme 

ballasts are manufactured in all 

models permissible under regula- 

tions. Write for Bulletin. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 


Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 


Loading Coils, Condensers. 


_ Scientifically compounded from waxes, resins, asphalts, pitches, 
oils and minerals for specific applications. Samples furnished on 
request. 


BIWAX CORPORATION 
3445 Howard St. SKOKIE, ILL. 


QUADRIGA Quality 


WASHERS ‘a OmO 


METAL STAMPING Send specifications for imme 
SPECIALISTS diate quotation. PROMPT 


FOR INDUSTRY DELIVERY! 


Special Flat 

Tension & Spring 

Formed & Drawn Photos show 

Cupped & Finishing types. Dimea- 

Wire Terminals, etc. Valuable inte 
mation. Wire 


Small Metal STAMPINGS or write. 
THE QUADRIGA MANUFACTURING CO. 


Inc. 1894 Fiber mer tihati ay 215 W. Grand Ave., Chicago 10, II! 
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Considered Using FABRICATED PLASTIC PARTS 


~~ for These Products | 
Bases Gears Rollers e Our business is the production of FABRICATED 


pueroes * Guides . ee 
i Inst ngles . . 
Sores "Panels Terminal plastic parts and products, exclusively. 
Bushings Insulators —Blocks 
—— a ~e 
amps ugs —Strips has : : 
Containers Pulleys Washers ©@ We utilize LAMINATED, molded and cast plastic materials 
Fair-Leads Punchings Many Others 


eae orion in sheet, rod and tube stock form. Plastic materials of many 


ee. prom These Materials varied physical properties are available through us to fabri- 


cate for almost any industrial, mechanical, electrical or 


% Laminated Phenolics Cellulose Acetates 


* 
—paper *% Methyl Methacrylate : . . 
ale [<= chemical application. 
—asbestos % Fish Paper 
—wood % Cork, and 
* 
* 


sal Vulcanized Fib ; \ ioe 
oar” Sesirtein ies e As a buyer, designer or product engineer, you will find 


Wa ‘ Sd, O , 4 helpful our literature on “Plastic Parts” and the physical 


properties of plastic materials available. Send for this con- 
Assembly Hobbing Shaving 


Blanking Jointing Silk- venient file folder. 
Broaching Machining Screening 


Buffing Marking Spraying 
—_ _—’ Yoppias 

oring aning reading 

Sinking Piercing Tumbling Ask for Bulletin 29 ... FREE 
Drillin Punching Turnin ‘ 


Engravin Post Forming Varnishing and 
a aes ee when requested on your company letterhead. 


McINERNEY Plastics oe 


Chicago: 205 W. Wacker Drive 29 Commerce Ave., S. W. 
Detroit: 911 Fisher Bldg. GRAND RAPIDS 2, MICH. 
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Wouldn’t you like to be sure that the wiring in your products 
—such as rheostats, switchboards, locomotives, motors, ranges, 
hot-metal cranes, electronic controls, etc.,—will insure perfect 
performance under high ambient and operating temperatures, 
overloads and any and all insulation-destroying conditions that 
may be encountered in service? You can—if you follow the 
suggestion in the chart and thoroughly analyze your require- 
ments before specifying. 

Performance protection is built into every one of the 125 
standard permanently insulated Rockbestos wires, cables and 
cords ranging from No. 22 AWG Radio Hookup Wire to 5000 
volt Power Cable. They are designed to give trouble-free service 
under severe or unusual operating conditions. And they stand 
up where other wires fail because their permanent impregnated 
asbestos insulation is resistant to heat, flame, oil, grease, mois- 
ture, alkalies and corrosive fumes and won’t bake brittle, crack, 
flow, de-center, rot or swell. 

Put wire-failure insurance jnto your products with Rockbestos 
permanently insulated wires, cables and cords. Let Rockbestos 
Research work out solutions to your wiring problems. For in- 
formation or samples write to the nearest district office or: 

‘ROCKBESTOS PRODUCTS CORPORATION 


812 Nicoll Street, New Haven 4, Conn. 


FOR VICTORY...BUY WAR BONDS 
‘ ee RU Oh) 
} Solves Difficult Wiring Problems 


NEW YORK BUFFALO -CLEVELAND CHICAGO 
LOS ANGELES SAN FRANCISCO SEATTLE 


PITTSBURGH 
PORTLAND, ORE. 
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ROCKBESTOS RESEARCH 


ST. LOUIS 


HOW DO YOUR WIRE SPECIFICATIONS COMPARE WITH YOUR 
9 DESIGN AND OPERATING CHARACTERISTICS? 


FOR THIS IN YOUR PRODUCT 


SPECIFY THIS IN YOUR WIRE 


FIRE HAZARD RESISTANCE TO FLAME 


VIBRATION PERMANENT FLEXIBILITY 
OPERATING VOLTAGE VOLTAGE RATING 


POSSIBLE OPERATION 
UNDER OVERLOADS 


HIGH CURRENT 
CARRYING CAPACITY 


0 
oO 
O 
0 


EXCESS VOLTAGE DROP ADEQUATE CONDUCTOR SIZE [1] 


WIRE TERMINATIONS FREE STRIPPING AND SIZE (J 
CONDUIT AND BUSHINGS MAXIMUM DIAMETERS Oo 
EXPOSURE TO MOISTURE 


Oil, GREASE AND FUMES 


DIELECTRIC STRENGTH | 


oO,oO;o;o;o;}O joO;oa 


RESISTANCE TO ROTTING oO 


OPERATING AND AMBIENT 
TEMPERATURE RANGES 


RESISTANCE TO CONDUCTOR 
AND EXTERNAL HEATING 0 


Oo 


A few of the 125 different wires developed by Rockbestos 
for severe operating conditions. 


eer ne oa 
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ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB—max. operating temp. 90°C.) 
Sizes No. 18 to No. 4/0 AWG with varnished cambric and felted 
asbestos insulation and gray, black, white or colored flameproof 

cotton braid. 


Combine fire insurance and fine appearance in your |switch- 
boards with Rockbestos Switchboard Wire. It is fireproof and 
will not dry out under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a cushion under 
the braid. Rockbestos A.V.C. Hinge and Switchboard Bus 
Cables have the same fireproof and heatproof characteristics, 


et tape tents Ore POU i NN aa 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA—max. operating temp. 110°C.) 
Sizes No. 18 AWG to 1,000,000 CM insulated with two walls of 
felted asbestos and a high-dielectric, heat-sealed varnished cambric 

insert, with a heavy asbestos braid overall. 


Make your products dependable with this motor lead cable. It 
is heatproof, fireproof, greaseproof, oilproof and highly resistant 
to corrosive fumes and moisture. Use it for coil connections and 
motor leads in electrified mining machinery, motors, electric 
locomotives, subway cars, electric cranes, etc. 


ROCKBESTOS 600 VOLT ALL-ASBESTOS RHEOSTAT CABLE 
National Electrical Code, Type Al—max. operating temp. 125°C.) 
Sizes No. 18 AWG to 1,000,000 CM insulated with a heavy wall of 
felted asbestos, covered with a rugged asbestos braid finished in 

black, white or colors, 


Use this power and rheostat cable for wiring rheostats, furnaces, 
or for power leads on any electrical equipment that develops 
heat or operates in dry high temperatures. For applications 

uiring a solid conductor construction, specify Rockbastes 


r 
All-Asbestos Rheostat and Stove Wire. 


a 
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The better the insulation, the better the motor 


BALDOR, the Better Motor,is made even better by the use 
of GLASS INSULATION because — 


Glass insulation withstands HIGHER TEMPERATURES—as high 
as 250° C. as compared with 95° C. critical limit for 
cellulose insulation. Result, less chance for break-down. 


Glass insulation makes possible MORE COMPACT, LIGHTER 
WEIGHT motors. (For example: 10 H.P. motors in standard 
714 H.P. frames...and with 135 Ibs. LESS WEIGHT.) 


' Glass insulation is non-hygroscopic — the. dielectric strength 
remains almost as high in humid or damp surroundings as in 
a dry atmosphere. 


Being inorganic, glass insulation does not rot nor deteriorate 
even when constantly exposed to dampness. 


May we tell you more about these BALDOR Better Motors? 
Above: BALDOR STREAMCOOLED MOTOR; 


totally enclosed. Arrows indicate air travel B A L D o R t L E Cc T R ‘ Cc Cc oO M P a N Y 
over ENTIRE EXTERIOR of motor. General Offices: ST. LOUIS 10, MO. + District Offices in Principal Cities 





Do You Know ALL of the Advantages | SKILLED AND TOOLED FOR PRECISION MOLDING 
-of Infra-Red Ray Drying with | 
NALCO DRITHERM viens LAMPS? 


Radiant Energy Drying, 
im baking, heating and de- 
hydrating is the modern 
method—cuts drying costs, 
saves time, uses minimum 
. “= space, produces uniform 
— ; er results. 
Available in Inside-Silvered (self reflecting) or clear glass , types. 
Learn all of the advantages of the Infra-Red process 
— Write for your free copy of ‘Drying Problems Made 
Easy” today. INFRA-RED 
Nerth American Electric Lamp Co. 
1082 TYLER STREET ST. LOUIS 6, MISSOURI 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 
Veltoge Tete Sockets, Iron Gore J Cnehte, Quorts & qrolys pene Mi : t e Fe 
nsulation, requency Varia ‘ondensers, Meter . Fr LNA 
Se Case en Chassis, etc. Catalog Upon Deane, @ U€s @ TI P yon 
' AND MANUFACTURING COMPANY I OO 
Go 


RP WGN OO Ra MFG.CO. Inc. 333 NORTH WHIPPLE STREET « CHICAGO 12 
150 EXCHANGE ST. MALDEN. MASS. 





More Wire of Same Gauge, or Larger Wire in Same Area 


PRECISION BOBBINS 


St Oe 
COON ) 
OOOO OOOOOT 


Precision Bobbin Wound Layer Wound Precision Bobbin Wound Layer Wound 


Diagrams show smaller space required Showing how Precision Bobbins elimin- 

with Precision Bobbins for coils using ate heat factor by permitting use of 

same number of turns, same wire size. larger gauge wire, without increasing 
coil size. Same number of turns. 


Proved by Leading Manufacturers of Electrical Products. 


Precision Bobbins have been standard for years, in coil bases for leading products 
in control relays, heat regulator motors, voltage and control regulators, speedguns 
for synchronized flashing, midget motors, reactors, relays, heat regulators, — 
the list is long. 


Let us make up samples for you. 


Individually designed to your specifications. Send sample of what you want—or 
wish to improve — or blueprint. Let Precision help you with your problem. Write 4 RECTANGULAR 


Also mfrs. of Dielectric Paper Tubes, round, square, rectangular. 


PRECISION PAPER TUBE COMPANY 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 


“TOOL-UP’ : FOR Greater Production- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 


Speedcrafts have been 
pleasing hundreds of users 
over a period of 18 con- 
secutive years. 


Write for complete information — sending wire somples— no obligation. 


i oe Me oc EM weicur: THE WIRE STRIPPER CO., -12,fa;thom oy?; 
“4 IN HIGH ° G Ley 1%, POUNDS | 
2m wot i ihre | | THOMPSON ELECTRIC STOP TIMER 

| or A PRECISION INSTRUMENT FOR TIME MEASURING 


Measures elapsed time to 
1/5 second! Used instead of 
stop watch for all labora- 
tory, instrument and ma- 
chine operations testing 
where high accuracy is re- 
quired. 3” dial. Operates 
on 110 volt Ac., 60 or 50 
cycles. Special speeds, dial 
graduations and remote con- 
trols, to your specifications. 


The H. C. Thompson Clock Co. 


33 Federal Street - Bristol, Conn. 
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EYMOUR 
kickel Sitver 


SILVERY 
WHITE 
COLOR 


eae a 
RANGE 


PIII). a 


SPUN OR 
RESISTANT nant 
WE SHALL BE GLAD TO HELP YOU NOW 


TO PLAN SEYMOUR ALLOYS INTO YOUR 
POSTWAR CIVILIAN PRODUCTS. 


THE SEYMOUR MANUFACTURING COMPANY, 49 FRANKLIN ST., SEYMOUR, CONN. 


TA ETE Non Ferrous Alloys 


| en IRE ESAS: ERNE TSS RN ERAS I ARNE AOR I RNIN DEES OAR EE ESAT AA ATTENDS: BACTEREMIA SN RR TRIS SA 
Also NICKEL, COPPER, BRASS, BRONZE, ZINC ANODES e BRIGHT NICKEL e PLATERS’ SUPPLIES e WELDING RODS 
NRE a ORE 5 Sm MORI REI SO NERS HRN A RS RES EN  ERNSESEN =~ e a PSR SINNER RCRA tice NMONBREINDNTLN 
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has the lighf\ 
pendability th 
blower instal 


Here is a dependable fractional- 
motor, with maximum ratings fron 
1/200 H.P., that gives you many qualit 
resulting from over fifteen years’ expe 
building this type of motor. It sa 


You can use it with excellent results for opera- 
tion of .blowers, switching arrangements, and 
for other similar aircraft applications. 


‘Wartime performance proves that you can 
rely on Oster Motors to live up to the world- 
wide reputation of prewar Oster appliances and 
to deliver results that add to the prestige of your 
product. Let us help you fit this or other Oster 
motors to your requirements. 


TYPICAL RATINGS OF B-6A MOTOR, CONTINUOUS DUTY 
1/100 1/150 1/200 
R.P.M. 7500 3800 


Maximum H.P. 


Full lood amps. at 24 volts 


Starting torque in % 
of full load torque 


4 HOLES 
EQUALLY SPACED 
-1440°DIA. 


TYPE B-6A MOTOR 


ded ball bear- 

grease suited for 

ton. Bearing hous- 

eel igserts to assure 

ring alignment and 
fits. 


lange or standard 4,” 
ie porps rabbet. 

Brushes; Metal graphite of ample size 
to assure unusually long b life. 


Windings: Available in shunt, series, 
and split series reversible, 12 and 24 
vole, intermittent and continuous duty. 


Temperature Rise: 55° C. max. frame 
temp. rise at rated load. 


Modifications : Special shaft extensions, 
mounting arrangements, leads, etc. 
also furnished for operation in high 
ompeent temperatures and high alti- 
tudes. 


Apraioas! Suitable for operation 
blowers, switching arrangements 
and other similar aircraft applications. 


All data and ratings are approximate 


John Oster Manufacturing Company 


DEPARTMENT E-26 


RACINE, WISCONSIN 


ELECTRICAL MANUFACTURING 








MILFORD MILFORD Automatic Rivet Setting 
Equipment replaces costly labor and 


RIVET @ MACHINE COQ, dees a much more efficient job. 


s— + wae 





EASTERN DIVISION — CENTRAL DIVISION 


Consult us without obligation 







MILFORD, CONN. * ELYRIA,OHIO. 





LOUTHAN SX-1 


STEATITE LOW LOSS INSULATION 
ETE 


* For RADIO Communication Use 
* HIGH DIELECTRIC .. . Rugged, Dense 
Impervieus to Moisture 








‘eer nO RELAYS 


HAN M FACTURING CO. a Ie AMET ULC 
- ee —— = ecm FROM | TO 120 SECONDS 


EAST LIVERPOOL, OHIO, U. S. A. |) Other important features include: 


"4 1. Compensated for ambient tempera- 
) ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 







3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. Explosion-proof. 
4. Octal radio base permits 
easy replacement. 
Compact, light, rugged, 
inexpensive. 
Circuits available: SPST 
mally Open; SPST Nor- 


PAPER TUBES 


MOST DEPENDABLE COIL BASES 
Pe oe a ee ee el 
ACCURATE. To dimensions + .002 
LIGHT. Space saving. 
Made to specifications, any 1D or OD, Round, 
Tee MS lal ee eal ld 


PRECISION PAPER TUBE CO. 
Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST., CHICAGO 47, ILL 


ea 


T's YOUR PROBLEM? 
“Special Problem 
& ad Descriptive 


Maia 


561 BROADWAY 
NEW YORK 12, N. Y 
Canada: Atias Rad T-la- eT 

pray a Se W., To 
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= mre 
Use PALNUTS to Oks eee 


lock Set Screws in Position! Je@ nw 































Look into Gast Rotaries... 

: ; have. They’re now using, 

: 3 with great success, Gast 

Hold Accurate ae : "= = % Vacuum Pumps as standard 
ranging from automatic 

ah 3 a chuck operations to milking 

. 4 ; aging and labeling, paper 

SYN 9 os ; feeding, vacuum sinalen 
Look into the advantages 

of Gast Rotary design for 


hundreds of manufacturers 
equipment on applications 
ttings Under 
sy . machines, filtration, pack- 
: i ie 3 E frames, brake boosters, etc. 
TTC ae & iin 
i af the reasons back of Gast’s 


superior performance. 
Note the sliding vanes held 
against cylinder wall by 
centrifugal force, no springs, 
providing Automatic Take- 
Up for wear; Forced Air 
Cooling, Automatic Shaft 
Seal, and no reciprocatin 

arts. It will pay you to hap 
into Gast Rotary Vacuum 
Pumps. 


Write today for 
FREE CATALOG 








ROTARY 


48s 


ssorRs 







. a 
10FF60 (4 H:P.) Heavy ae? Thea 
Duty Rotary Vacuum Pump ehhh ed 





A set screw that won’t “stay put’, is soon valueless. To 
maintain accurate set-screw settings, lock them with | > : e _ 
Palnuts instead of regular hex nuts or jam nuts. This 

provides a powerful double-locking action* that is 
unmoved by severe, prolonged vibration. 

















Single thread, tempered spring steel Palnuts require 
only 3 bolt threads space. 
They spin on fast with fin- 
gers, lock tight with 4 to 
1/3 turn of wrench. Cost 
not more, and frequently 
less, than regular nuts; may 


be re-used. Full line of 


SOL-REX 


REG. U.S. PAT. OFF. 
Miniature Incandescent Lamps 


for all purposes 







*Double Locking Action 















When the Palnut is sizes in National Coarse 
: i ched : ; 
comes ae aede che and National Fine Threads. HERZOG 


i huck 
ge ‘aa WRITE for Palnut No. 2, 
— is eee oe giving engineering data on 
on th z 
ioned and downward Self-locking Palnuts. Out- 


on the part (A-A), se- line requirements for . INDUSTRIAL 


curely locking both. sation, peisencate 
AIRCRAFT 
iNeed Tatil Tae tit oteh; oe 


MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 



















THE PALNUT COMPANY ELECTRONICS 


66 Cordier St. 


Irvington 11, N. Jj. 
rvingto J MOTOR-GENERATOR 


, a \ ee hines designe aria 
SELF-LOCKING | COMPLETE ENGINEERING SERVICE 


oe ae 






bep 


ELECTRIC SPE 


212 SOUTH ST. 


a 





CIALTY 020. = 
STAMPORD, CONN. === 
ELECTRICAL MANUFACTURING 


PRODUCT IN THE NEWS 


UCILON* is more resistant to more corrosive - Ds ciioble in white 


elements than any coating you ever tried. i sabe Se 
oe . colors 


Because of the special resins and solvents used, UCILON* is restricted today to specific end uses. 


UCILON* is a new surface coating material which resists FREE BU LLETIN 


all acids in commonly used concentrations—ail alkalies and ils tee you aan aie cad we 


salts at ordinary temperatures—plus alcohols, petroleum terials in protecting surfaces against even the 
° . . = most destructive elcnents, 
derivatives and natural oils. It is non-toxic, non-conduc- 


tive, inhibitive to fungus. 


UCILON * protects the surfaces of process equipment, pip- 
ing, walls, beams, ductwork, tanks, etc., where other coat- 
ings fail. It produces an attractive, glossy finish on metals, 
wood, or concrete—gives products subject to corrosion 
USE THIS COUPON 


extra service, extra sales appeal. 


UNITED CHROMIUM, INC. 


: : . 51 East 42nd Street, New York 17, N. Y. 
UCILON*, compounded from special synthetic resins, can ‘ 
Send illustrated UCILON* Bulletin 


without obligation. 


be brushed, dipped or sprayed like ordinary paint. Formu- 
lations for special needs such as quick drying, elasticity, 


matte surface, etc. 


*Trade Mark Reg. U. S. Pat. Office and Foreign Countries 


UNITED CHROMIUM 


‘ INCORPORATED 
51 East 42nd Street, New York 17, N. Y. » Detroit 7, Mich. » Waterbury 90, Conn. 


Compan) 


Address 
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HORSEPOWER 
MOTORS 


CUSTOM-BUILT to Meet Your 
Special Power Needs 


When you place your problems requiring special-type 
Fractional H.P. Motors and Gear Reducers in the hands 
of EMC technicians, a custom-built unit is created to 
precisely meet your individual requirements. Preci- 
sion built in every detail, every EMC Motor can be 
relied upon for long, efficient, trouble-free service. 


Your inquiry is invited. 


1/15 H.P. Motor with No. A-7 
Reducer and Adjustable 
Governor Control. 

























1/20 H.P. Motor with A-6 
Gear Reducer. 


Type A 1/25 H.P. Motor, with 
No. A-5 Gear Reducer. 











1/15th H.P. Motor Universal 
or Shunt Wound, with A-12 
Gear Reducer. 


1/25 H.P. 
Motor with 
Gear Reducer and Patented 
EMC Electrical Brake. 






TRACEMARK 


ELECTRIC MOTOR CORP. 


1204 State St. © Racine, Wis. 


Pee tte ts 


son nee DREN NaN 


mera. 
TCE 


FOR EVERY PURPOSE 
Concord’s full line of Ampli- 
fiers range up to sizes cover- 
ing 200,000 square feet in- 
doors or 75,000 square feet 
outdoors. A complete line of 
speakers, microphones, and 
all essential equipment is also 
available. 

Concord Intercom Units 
are carried in a variety of 
master and sub-station units 
permittir gz up to 100 stations. 

Concord Recording Equip- 
ape sreee ene aes for 
microphone recording, radio 
recording, reproduction of 
transcriptions, publicaddress 
system. 

Write for special folders 
and literature which picture 
and describe the complete 
Concord line of Amplifiers, 

} Intercoms and Recorders. 
_) Please address Dept. L-65. 


Pdi aah 


4 wf - ) P 
L afayetle An % orporaton 





ATLANTA 3, GA a 
rT eet i ee 


CHICAGO 7, iLL 
eB eae 














LOSSES 


making dies 
& templates 






simply brush on right 
at the bench; ready 
for the layouts in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 





SPECIM 











rae rie Sate tio 


Levolier Switches 
are available for 
fluorescent and _ in- 
candescent lighting, 
or fractional HP. 
control. Made in 3 
to 10 —. capacity, 
single pole, two cir- 
cuit, series multiple 
and 3-way pull. 
Tested under more 
severe conditions 
than required by 
Underwriters’ Lab- 
oratories. Write for 
catalog. Electrical 
Division. 


No. 1010 
10 Amp. 
125 Volt 










MANUFACTURING CO., INC. 
VALPARAISO, INDIANA 


ELECTRICAL MANUFACTURING 


WHY Do PROCESSORS MAKE 
OF FIBERGLAS* INSULATI 


Untreated Fiberglas Cloth and Tape. 


Designers and manufacturers of in- 
numerable types of electrical equip- 
ment recognized the unexcelled advan- 
tages which Fiberglas offers as a base 
for insulation materials. Fiberglas— 
glass in fiber form, woven into textiles 
—provides a thin, strong, flexible 
basé for insulating impregnants. 

Many electrical engineers saw ways 
in which Fiberglas insulation mate- 
rials could solve problems which no 
other insulation material could solve. 
Manufacturers recognized it as a 
means of providing an additional 
safety factor for their products. 

To meet these specifications and the 
demand for better insulation mate- 
tials, processors and insulation manu- 
facturers developed a wide range of 
Fiberglas-base materials. So that, to- 
day, there is a Fiberglas Electrical 
Insulation Material available to meet 
\irtually every insulation needsuchas: 

Fiberglas-insulated Wire and Cable 


... Most wire manufacturers are cur- 
rently manufacturing Fiberglas-insu- 
lated wire of many different types for 
a wide range of applications—magnet 
wire, single and double covered; lead 
wire; radio hook-up wire; aircraft 
ignition cable; neon sign cable; 
thermocouple wire; communication 
cables; and wires for special purposes. 

Fiberglas Varnished Cloth and Tape 
... Made by many manufacturers who 
impregnate various types of Fiberglas 
Cloth, in several thicknesses, with 
several kinds of varnishes specially 
developed to meet normal or extreme 
conditions. These products are avail- 
able in 36” widths or cut to any de- 
sired tape width. 

Fiberglas-Mica Combinations...The 
combination of thin, strong glass 
cloths with mica for ground insulation 
is not dependent upon impregnating 
varnish for its electrical character- 
istics. The mica splittings provide di- 


SO than kindle 


ON MATERIALS? 


electric strength while Fiberglas gives 
it a tough, stable inorganic backing. 

Fiberglas Laminates ...Most manu- 
facturers of electrical laminates make 
one or more types of Fiberglas-base 
materials, which are used for panels; 
in motors and generatorsas slot sticks ; 
armature or stator end punchings; 
brush holders; space blocks, etc. Also, 
Fiberglas-base laminates, having low 
electrical losses at high frequencies 
and high humidity, are finding in- 
creasingly wide use in radio, radar 
and other electronic applications. 

Write for booklet . . . EL 44-7, tells 
what type to use, where and how. 
Send for your copy today, ask for the 
name of the Fiberglas Electrical In- 
sulation Materials supplier located 
nearest to you. Owens-Corning Fiber- 
glas Corporation, 1866 Nicholas 
Building, Toledo 1, Ohio. 


In Canada, 
Fiberglas Canada Ltd., 
Oshawa, Ontario. 


Each Distributor of Fiberglas-base Insulation Materials has his own source of supply; 
none of these processed insulations is made by Owens-Corning Fiberglas Corporation 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 


ELECTRICAL INSULATION MATERIALS 
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e LECTRICAL EQUIPMENT MANUFACTURERS There is a special, individ- 
vally formulated MAC DERMID INCORPORATED compound developed for your 
specific cleaning, stripping, pickling, or burnishing problem. Don’t let an interrupted 
cleaning—finishing—plating cycle slow up your post-war production . . . our Technical 
Service Engineer, located in your territory, can prescribe for you the compound best 
suited to your need. 


Compounds and Equipment for Metal Finishing 


MAG DERMID 


oe ee ee 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


NEW YORK DETROIT CHICAGO CLEVELAND $sT. LOUIS TORONTO—CAN. 
Udylite Corp. Udylite Corp. Udylite Corp. Udylite Corp. Sal Clark Industrial 
(L. 1. City) Wagner Bros. Geo. A. Stutz Mfg. Co. McGean Chem. Co. 


ELECTRICAL MANUFACTURING 





In The Bendix-Weiss Rolling Ball Universal Joint 


Here Shown Disassembled 
Stamping trom 


STROM BALLS § al 
Sere the rérmed “Forces A i, i eS 


Here, in the Bendix-Weiss Constant Velocity Universal Joint. | 

Strom Balls do their part in making military vehicles, from Jeeps 

to 14-ton Armored Cars, the efficient fighting equipment that | 

they are. This is only one spot in our great war production | ee Tt 
effort where the high degree of perfection of Strom Balls | pecs ve al 
serves industry, enabling it to provide the finest bearing equip- 

ment towards its great contribution to total victory. Strom 


Steel Ball Company, 1850 South 54th Avenue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


od PRECOATING cold rolled strip steel at the 
mill, Thomas does the plating job for you. This 


ELECTRICAL CONNECTORS 


What We Save in Weight 
You Save in Costs 


method is far more economical than plating of parts 
after they have been formed. It reduces or entirely 
saves handling, clerical, maintenance, and production 


Most value per dollar . . . costs. Remember, too, that with precoated ThomaStrip 
most service and satisfaction. , ; te 
Figure it out .. . you're way you obtain peelproof, uniform coatings on the inside 
ahead because : rs . 

ILSCO PRODUCTS are roa eS and outside surfaces of your parts, regardless of how 





on ered ™ ¥ complicated they may be. Write today for helpful in- 
‘ AN . 


75% lower price - formation or send samples. 
99% pure electrolytic copper 
100% conductivity 


Write for 32-page ILSCO COPPER TUBE & PRODUCTS, INC. 
illustrated catalog. CINCINNATI 27, OHIO 





ELECTRO-COATED ZINC, COPPER, NICKEL AND BRASS 
. -. HOT DIPPED TIN AND SOLDER . . . LACQUER COATED 
IN COLORS . . . UNCOATED PRECISION STRIP, CARBON 
AND ALLOY SPECIALTIES. 

industrial has developed 
ingenious production methods 

on many plastic units. (See spool 


illustrated above.) Write us about your problems. i : m 
INDUSTRIAL Molded Products Co. al ek 


2035 W. CHARLESTON STREET ° CHICAGO 47, ILLINOIS 





ee ES ae ee) 2 eee ee ee 
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MILL, 


9609 Ww. 


New “highs” in production, new “lows” in 
unit cost start the day you change from 
solid rivets to tubular or split rivets and 
Chicago Automatic Rivet Setters. Chicago 
Riveting is fully automatic . . . the rivet 
is fed, inserted and clinched with each trip 
of the foot pedal. 

Have Chicago Rivet engineers analyze 
your rivet cost reduction possibilities now. 
Send us loose samples of your assemblies 

. we return them fully riveted, with ac- 
curately estimated riveting time schedules. 
When Army and Navy men see how much 
faster and better Chicago Riveting is, their 
usual advice is “Change now to Chicago 
Automatic Riveting.” 


Typical Chicago Automatic Rivet 
Setter. Other models available oot 
setting & to 4 rivets at a time. 

bench or pedal types. 


” CHICAGO RIVET 
O KW ayy il tae 


JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 


TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 





eigen aie 


sowlye 2 29: ne 9.8300" 
Sear Ae 


TFG A P ) ‘ *,." 4 
Ae Oe came Ne beck 
BALOWIN.L. 1. N. Y.- snes oh ten 
With dial. 2 
sizes — 500 
and 825 Watt. 


i 


Small motors built te your specifications, 
designed to fit your applicatien. 


Our 42 years of experience in building 
electrical moters and motor driven apparatus 


are available te you. 


Send for blueprints of standard sizes en 
hand. 


HEINZE ELECTRIC COMPANY 


LOWELL, MASS. 


ELECTRICAL MANUFACTURING 





PERMANENT MAGNETS MAY DO 


WL 
Sofa GT 


i af d 
VLG 


’ 


‘yawn 


yea 


(This is the third in a series of four advertisements discussing the major functions of permanent magnets) 


TRACTIVE EFFORT 
from 
PERMANENT MAGNETS 


The power to attract magnetic materials led 
to the discovery of the lodestone—the earliest 
known form of permanent magnet. The same 
force has served mankind, since antiquity, in 
the compass. This tractive effort is now em- 
ployed industrially in three ways. 


1. For holding and lifting magnetic materials. 
Magnetic materials are held in place for assem- 
bly or other operations, by means of magnetic 
chucks or jigs. Magnetic separators extract 
tramp iron or other magnetic substances from 
non-magnetic materials. They function in such 
devices as coin selectors in vending machines. 


2. To produce tension—replacing mechanical 
springs in various applications where tension 
in another form is required. This principle is 


used on thermostats, pressure controls, switches, 
and similar devices. 


3. To transmit motion without mechanical con- 
nections. Permanent magnets can reproduce 
motion from one part to another through a 
seal—as in the flow meter and other packing- 
less drives. 


Indiana Steel is the largest exclusive manufac- 
turer of permanent magnets, established for 
over 35 years. Without obligation, our engi- 
neers will be pleased to consult with you on any 
of your problems involving their possible appli- 
cation. Write for copy of technical booklet: 
“Permanent Magnets Have Four Major Jobs.” 


, THE INDIANA STEEL — 
PRODUCTS COMPANY 


6 NORTH MICHIGAN AVENUE + CHICAGO 2, ILLINOIS 


Specialists in Permanent Magnets Since 1910 


COPYRIGHT 1945, THE INDIANA STEEL PRODUCTS COMPANY 


IT BETTER 
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We 
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Prices based on first 66 months of both wars 
Source: Bureau of Labor Statistics 


Rationing, price and wage controls have held 
prices down ... but the next step is up to you! 


The silliest man (or woman) in 
America today is the one who 
thinks he’s ahead of the game 
when he finds a way around the 
rules of rationing. 

Why is he silly? 

Because every time you pay 
more than ceiling prices, every 
time you buy rationed goods with- 
out stamps, you are breaking 
down the very controls that have 
kept your cost of living lower in 
this war than in World War I. 


What else can you do to keep 
prices down? Tuck away every 
dollar you can get your hands on. 
Put it safely away into War 
Bonds, life insurance, banks. 

Why? With more money in 
people’s pockets than goods to 
spend it on—every unnecessary 
thing you buy tends to push 
prices up. 

Save. Don’t spend. It’s com- 
mon sense for today—safety for 
tomorrow. 


A United States War message prepared by the War Advertising Council; approved by the Office of War 
Information; and contributed by this magazine in cooperation with the Magazine Publishers of America, 


ONE PERSON CAN START IT! 
You give inflation a boost. .« 


—when you buy anything you can do 
without 

—when. you buy above ceiling or 
without giving up stamps (Black 
Market) 

—when you ask more money for your 
services or the goods you sell. 


SAVE YOUR MONEY. Buy and HEL 
hold all the War Bonds you & 
can afford—to pay for the 

war and protect your own K EER 
future. Keep up your 


ELECTRICAL MANUFACTURING 
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alley motors Mig et 


| DRIP PROOF 


SPLASH DESIGN 


Valley SBall-Bearing 
Motors are designed 
' to meet operating 
conditions where 
hazards of liquids, 
| chips, ete., dropping 
| into the motor, are 
| involved. Motors are 
} protected against 
| this as well as 
against normal splash 
conditions. 
Nissi onions 


SPIRAL 


WOUND 


The C catia of 
Leading 
Design 

Engineers 


. because BETTER MOTOR DESIGN | 


has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


Ball-Bearing Motors 
4 to 75 Horsepower 


4221 Forest Pork -Blvd., St. Louis (8) 


PAPER TUBES 


for Coil Cores 


Square @ Rectangular @ Hexagonal 


Triangular 


@ Round @ _ Half-Round 


Send for Arbor List of over 1000 sizes 


PARAMOUNT PAPER TUBE CO. 


805 Glasgow Ave., Fort Wayne 4, Indiana 


KESTER FLUXES 


HIGHEST QUALITY 
FOR 46 YEARS 





Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
. Eastern Piant: Newark, N. J. Canadian Plant: Brantwood, Ont. 
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ELECTRI CAL 
SHEETS # 


Vasa 


Make sure of outstanding per- 

formance in your finished product by using 
Newport Electrical Sheets. Quality proved for 
a quarter century, Newport Sheets match your 
own engineering and manufacturing skill. 
They punch cleanly; are always true to gauge 
and uniform in physical and electrical proper- 
ties. Complete details sent on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—New- 
port Electrical- Sheets—GOHI Pure Iron-Copper 


' Alloy Sheets—Globe Brand Galvanized Steel Sheets— 


GOHI Enameling Iron Sheets—KCB Copper Steel 
Sheets—Newport Long Terne Sheets—Newport Gal- 
vannealed and DeLuxe Metal Sheets. 





WIRE STRIPPERS 


E-Z AUTOMATIC 


FOOT PEDAL 
WIRE STRIPPER | ee 


Simple and efficient. As easy to operate COLONIAL 

as a pair of pliers. WIRE STRIPPER 
A sturdy, efficient machine for rapid Always ready for use. Its triplicate action 
production work. Designed to do quan- of clamping the wire, cutting the insulation 
tity work on a quality basis on all types and stripping is automatically timed and 
of insulated wire from 8 gauge to the performed with one squeeze of the handles. 
very finest wire. : When the pressure is released, the handles 
open. 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades . 
give square and clean cuts. Dialed 
Everything in sight. No motor required. : , micrometer allows setting within 1/1000 
This machine will instantly grip the wire, Will not crush stranded wire. inch of wire gauge. Precision plus! 

cut the insulation, strip it off and release For years, this hand stripper has given satis- 

the wire—all in ONE simple foot pedal factory service to users. Repeat orders SEND FOR CIRCULARS 
movement. attest to its superiority. Prove the merits of a Pyramid Wire Stripper 


in your own shop on your own work. Send 


ease PRODUC ) meet ad seal at i pe a 
4 atom aM h aml aa ehh amelie LM al tama ttf) 


2224 SOUTH STATE STREET CHICAGO 16, ie before shipping machine and instructions. 


Make Plans Now... 
for the coming PLASTIC ERA 


THERMOSTAT 


Conductive type, sensitive heat control for electric appliances and 
equipment. msistent, dependable. Entirely sation. 
Size 3” x 1” x 5@”. Adaptable to narrow range fine adjustments 
or wide range coarse adjustments, within 100° F. and 600° F. 
Carries 1500 Watts A.C. a 

Write for descriptive bulletin. 


GENERAL THERMOSTAT CORP. 1039 Webster Ave., New York 56, N. Y. 


Consult ROGAN 


Here at Rogan, seasoned engineers are ready and willing to 
assist you in determining your post-war Plastic require- 
ments. ; . MODERNIZE your 
Whether your peacetime products are to include elec- hi ith 
tronic equipment, electrical appliances, stoves or what have BSesee6 Se 
you, the Rogan Organization will gladly provide cost-free TRICO OILERS! 


‘ ti a 
advice on all phases of plastic production Visible, outomatic lubrication 


Send Us Your Specifications Today! adds longer life and value — 
improves appearance—increases 


ROGAN BROTHERS | a" “°° 


Compression Molders and Branders of Plastics WRITE FOR CATALOG 
2001 So. Michigan Avenue CHICAGO, ILLINOIS | arr rarer areas 


MILWAUKEE, WIS 





Our specialization in the precious metals covers a period of tien thr : 
- quarters of a century and the amount of experience and skill acquired has 
us @ “know how” that can be attained by no other means, _ . 
When you use Baker.contacts and contact materials, for any type of duty,, ei 
light, heavy or in between, you may always feel confident that they have been 
_ made to a rigid standard, supervised by competent scientific and practical men. 
LIGHT ASSEMBLIES: We are ready at all times to undertake sub-contracting 


for light assemblies and sub-assemblies for the electrical, electronic, refrig- 
eration, heating and° other industries and to make small instruments. — 
. instrument parts to specifications. 


BAKER & CO., INC. 
: 113 ASTOR ST., NEWARK 5, N.'J. 
NEW YORK SAN FRANCISCO - CHICAGO 


























Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 


SIGNALLING 
TIMER 


A new Timer designed to give the highest degree of precision con- 
trol. The Series $ Timer will command visual and audible attention 
the instant a time interval is completed. This Signalling Timer pro- 
vides for the automatic closing or opening of a circuit at the end 
of elapsed time. As an indication of the versatility of the Signalling 
Timer, it will also operate additional buzzers, bells or lights at 
remote locations. 


FEATURES OF SERIES S SIGNALLING TIMER 





Rugged construction Maximum Interval 1 minute with, no springs to bruise fingers. 

Compact—5 x 5 x 3'/2 inches to 3 hours _* ei ss ‘ 

Dial calibration 1 second Motor, slow speed—self-starting | Write today for descriptive folder illustrating our complete 
to 5 minutes Pure silver contacts line of terminals, nipples, tools, base studs, etc. No obligation. 


Write for Bulletin Al4 


INDUSTRIAL TIMER coRPORATION THE Rajah co. 


a TRADE MARK | 
110 EDISON PLACE NEWARK, NEW JERSEY 


Im BLOOMFIELD NEW JERSEY 
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Shire Moot s A meeting of the court when 


knighthood was in flower, 
presided over by sheriff and 
landowners. The usual sen- 
tence was bodily roasting or 
dunking, to the amusement 
of all but the accused. 


* * 


We too have a “No Park- 
ing” sign in our product de- 
velopment department. We 
also “keep moving” with 
improvement on long estab- 
lished items. If we have to 
take a little “roasting” now 
and then, it only makes us 
try a little harder to perfect 
our product. 

Use MORGANITE and know 
you're right! 


MORGANITE BRUSH COMPANY, INC., LONG ISLAND CITY 1,N.Y. 


ee on 
ee U, } . ‘ | , METAL oe 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


4,000 Parts Per Day oo ‘oad 5 : | S LINDEN & CO., In 
. Be ed he 7 aS — o, ENC. 
with DI-ACRO Bender : 70-82 Baker Street 


« . k 

iS ceeelon alice give Providence, Rhode Island 

the DI-ACRO Bender will do a real jinasiten job. We are 

making 4,000 completed parts per day which is competitive 

to most Power Presses.” (Name on request.) ; 

Here is an example of “DIE-LESS DUPLICATING” typical Economical 

of a great variety of formed parts readily made with DI- ACRO 

Precision Machines,—Benders, Brakes, Shears. Picture below R E L AY 

shows an acute right angle bend and photograph above shows Package 

the finished part formed to die precision. Women operating . ie . 

DI-ACRO UNITS maintain a high out-put on production work. Type T-100 Package Set 
ai ie . : includes a General Con- 


trols T-70 Thermostat, RS- 
100 Relay and 30 ft. of 
2-wire cable. 2-wire low 
voltage. When energized, 
relay closes motor or 
other line voltage load 
circuit. Ask for details. 


GENERAL |c,i\/ CONTROLS 


801 ALLEN AVENUE eC GLENDALE 1, CALIF. 


a 


FACTORY BRANCHES: PHILADELPHIA * ATLANTA * BOSTON * CHICAGO * DALLAS 
KANSAS CITY * NEW YORK * DENVER * DETROIT ¢ CLEVELAND ¢ PITTSBURGH 


809 EIGHTH AVENUE SOUTH e MINNEAPOLIS 15, MINNESOTA HOUSTON ¢ SEATTLE * SAN FRANCISCO * DISTRIBUTORS IN PRINCIPAL CITIES 
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If you use springs up to '%” wire size or screw machine 
products up to 14’, make sure of accuracy and uniformity by 
writing the name “Peck” into your specifications. 


“Accuracy” and “uniformity” may be overworked words, but 
with us they are a PROMISE! For we know that anything less 
means trouble — first in the assembling department, later in 
the user’s hands. The steady growth of this company from the 
first world war to the present is due primarily to the delivery 
of well made products — the sort we would expect others to 
make for us were conditions reversed ! 


Right now, we are heavy with war work; 
but contact us. We'll help you if we can. 


THE PECK SPRING CO.,12 GROVE AVE., PLAINVILLE, CONN. ¢ 


SPRINGS & SCREW MACHINE PRODUCTS 


QUALITY MOTORS 


SINGLE PHASE ¢ POLYPHASE ° DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 


Peerless engineers and craftsmen pro- 


ficiency and experience in designing 


and building motors of maximum 
efficiency and trouble-free operation. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
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RIVETS ARE A 
PRACTICAL aad ECONOMICAL) | 
FORM OF 


ibsiloy 


For small and medium 
sized apparatus requiring 
low or moderate current, 
one of the simplest, most 

convenient and economical forms of con- 

tacts to use is the solid contact rivet. It is 

also generally the least expensive form of contact to as- 

semble. Gibson contact materials most generally used in 

this form are Fine Silver, Coin Silver, and Gibsiloy A, 

which is a product of powder metallurgy consisting of sil- 

ver and nickel, possessing a combination of desirable elec- 

trical and mechanical properties not obtainable with alloys. 

Because contact rivets are used in such large numbers in 

a wide range of sizes, manufacturers and users have devel- 

oped a standard for sizes and shapes and recommend its 

A list of these standards will be sent on request 
Write today. 


adoption. 
and without obligation. 


wa wer y x , 
net — ET OAT | oy, 


meat sh 


8349 Frankstown Ave., Pittsburah 21. Pa. 


NEON Pitot Liguts 


EMBODY THESE IMPORTANT FEATURES: 


Penetrating orange-red glow . . . Long life . . . Low current 
consumption . . . Resistance to vibration and shock . . . Operate 
direct on high voltage circuits . . . Emit practically no heat- — 


These advantages of Neon Glow Lamps are enhanced by 
“SIGNAL” Pilot Light Assemblies. We manufacture a complete 
line, featuring types fitted with Full-View Plastic Heads. Spe- 
ciolists in supplying completely assembled units, housing G.E. 
or Westinghouse Lamps. Send specifications for prompt esti- 
motes and suggestions . . . Write for Catalog. 


a ny ATOR. 


894 BROA Ne 


ala PD eetian cy gem es 


MANPOWER 


AVAILABLE « WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N.Y. 


MECHANICAL-ELECTRICAL ENGINEER 


Unusually broad sound training in basic principles, wide 
experience from apprentice to office manager, design, 
materials, inspection, standards, manufacturing. Prefer 
New York, New England. Consider any location. Box B-44, 


CHIEF ENGINEER 


Especially attractive opportunity for electrical engineer 
who knows design of fractional h.p. electric motors, is 
experienced in supervision, methods, and able to lay out 
a job. For this man, trained and experienced in electrical 
and mechanical engineering, there is a secure future, and 
a high salaried present, with a leading, aggressive manu- 
facturer of fractional h.p. motors. Your reply, in full, will 
be held confidential. WMC rules apply. Box B-50. 


ASSISTANT:TO SALES MANAGER 


Excellent opportunity as assistant to sales manager well 
established electrical manufacturer located Eastern States. 
Electrical engineering graduate with five to ten years’ 
experience in direct selling to industry and knowledge of 
sales promotion. Our organization knows of this adver- 
tisement. Box B-5l. 


DESIGN ENGINEER WANTED 


Excellent opportunity for electrical design engineer with 
small motor experience to work on design of motors for 
present aircraft application. Permanent position with 
good postwar chantes for advancement. Box B-49. 


—_——_—_________-¢@ 


We are looking for a product engineer to work in our de- 
velopment department, preferably with experience in elec- 
trical appliances or small motors. Position offers excellent 
opportunities. Company now engages 100% in production 
of power driven turrets for navy bombers. We also have 
an opening for an experienced engineering draftsman in 
our development department. Excellent opportunities for 
advancement. Reply to Samson United Corporation, 1700 
University Avenue, Rochester 10, N. Y. 


RADIO AND ELECTRONICS ENGINEERS si 


for research and development in the field of radar, radio 
communications and electrical test equipment. Good post- 
war opportunity. Also openings available for draftsmen and 
junior designers. Allen D. Cardwell Mfg. Co., 81 Prospect 
St., Brooklyn, N. Y. 


WANTED - - - ENGINEERS BY WESTERN 
ELECTRIC CO. 


Radio, *Electrical, Electronic, *Mechanical, *Factory 
Planning, Materials Handling, Manufacturing Planning. 
Work in connection with the manufacture of a wide variety 
of new and advanced types of communications equipment 
and special electronic products. Apply (or write), giving 
full qualifications, to: R. L. D., Employment Department, 
Western Electric Co., 100 Central Ave., Kearny, N. J. 
*Also, C.A.L., Locust St., Haverhill, Mass. Applicants 
must comply with WMC regulations. 
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Add Value to your trademark! 
Davis -Made, means 
Solenoids of Quality 


In thousands of duties, intermittent and 

continuous, Davis dependability, accuracy, fo ‘ 

and rugged construction have outstanding No. 2861 Davis-Made Push-Pull Type 
records. Maximum magnetic force, higher : 

pull, less amperage, space-saving, with ef- 

ficiency are Davis characteristics. 


Two Large Plants 
over 30 years experience 


Advantages that insure thoroughbred prod- 

ucts. and earliest delivery any quantity. - ae ae 

Small as well as large orders solicited. 0. 2923 Davis-Made Pull Type 
Send your specifications without obligation en aa toleanite::: Hee aaah tie 


Current and pull curve for No. 2861, Push-Pull, on practically any type of coil, solenoid or nated frames (more and heavier rivets). 
and 2923 Pull Type two new Davis-Made Solenoids. transformer. Call, wire, write or phone. Send for special bulletin. 


DEAN LW. DAVIS & CcO., INC. Factories in Chicago 


Precision-made coils for every electrical purpose and Kentland 
1006 FIRST STREET KENTLAND, INDIANA 


SWITCHES 


MERCURY We COWL | 
You-Greakatle Ae Y WN 


an 


GIVES YOU 


; E N So a 4 
a } \ a - - M4 
or water . ¥ i Ss 
Systems; Ww | oe gg Wig 
pumps; SAQA 
hair dry- \ SN Mp ‘ 


ers; elec- 
tric scales: The Dynamotor designed to 


actuatin 
doves. 5 insure maximum efficiency at 


1 AMP — for . all operating altitudes and 
pitot service; 20 AMP — for AFA D Se P 9 
vending ma- 10 AMP — for elevators: con- . bs mperatures. 
chines; tem- oil burners: veyors; blue 3 
erature regu- water heaters; printing ma- 

ation; fire feed and speed chinery; stok- 

alarms, controls; farm ers; safety 
machinery; rail- devices: com- 

road signals. munication 


T i 1 d os 7 i a 
ota y enciosed, * —— . | cael 
hydrogen charged — Double Throw Units r manana 
DURAKOOL'S Pat- . lb bn nortan D 
ented construction in- Also Available : 
sures millions of 
contacts without fail- 
ure of any part. No 
glass to break! Ex- 
plosion- proof! Abso- 
hutely silent! 
Here are mercury 
switches adaptable to 
almost any control 
job. Try them! See for 
yourself their superior 
performance. 
All sizes furnished i 7 
with or witbour stand- Winco Dynamotors are regular- 
ard tilting mechanisms. \ . \ ly available in standard outputs 
Qpick detiveries! | == aad si ial Wi 
rite us tOday. sizes... special : virco 
Dynamotors can be designed to 
meet your exact heed.’ Our free 


36 MP — for 65 AMP — extra WN ; : ° Eemaal ‘ 
nee starting; in- heavy duty; ideal \ Advisory Engineering Service is 
ustrial furnaces; for motor starting \ yours without obligation. 

oven eontrats; and other types of ‘ a 

minin machinery tough jobs — no | WN Why not consult us? 

— built for heavy relay required. \ AN 

loads. 


DURAKOOL, INC. >> ag? IN Co DYNAMOTORS 


cLKMART, INDIANA Ell , et el WINCHARGER CORPORATION - SIOUX CITY.IOWA 
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SEND FOR THIS 


RESISTOR DATA w 


. ; * 
For the convenience of designers of products re- WAR BONDS 
quiring resistors, Ward Leonard offers this new 


Resistor Handbook. It describes in detail the 
full line of wire-wound resistors giving complete WAR : LE 0 K A D 
information on mountings, enclosures, terminals 
and resistance values. Write for your copy today. RELAYS . RESISTORS e RHEOSTATS 


Electric control (wL) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY - 34 SOUTH ST. - MOUNT VERNON, N. Y. 
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Accurate Spring Mfg. Co. 
Acme Electric & Mfg. Co. 
Acromark Co. 

Adams & Westlake Co. 
Aerovox Corp 
Aircraft-Marine Products Co., Inc. 


Akron Porcelain Co. .......... 83, 
Allen-Bradley Co. . We Stee em fu 35, 
Allied Control Co., Inc. oie eels aa aaetre aan 
Aluminum Co. of America 77, 81, 
American Brass Co. ......... . 69, 


American Felt Co. 

American Gas Accumulator Co. 
American Insulator Corp. 
American Lava Corp. 
American Magnesium Corp. 
American Phenolic Corp. 
American Screw Co. : 55, 
American Spring of Holly, Inc. 
Amperite Co. 5 
Anaconda Wire & Cable Co. 
Andrew Steel Co., The 

Armstrong Cork Co. 

Arrow-Hart & Hegeman Elec. Co. 
Atlantic Screw Works 

Audio Development Co. Q 
Automatic Electric Sales Corp. 


Baer Co., N. S. 

Bakelite Corp. aa ais 

Baker & Co., Inc. ae eee 

Baldor Electric Co. 

Barnes Co. Div. of Associated Spring Corp., 
Wallace ; 

Belden Mfg. Co. 

Bentley-Harris Mfg. Co. 

Benwood Linze Co. 

Bernston Co., J. W. . 

Biddle Co., James G. 

Biwax Corp. 

Blake & Johnson Co. ., The 

Bound Brook Oil-Less Bearing Co. 

a he Pere 

Bridgeport Brass Co. , 5 oe 

Bristol Co., The <a 31, 

Bristol Brass Corp., The 

Bruning Co., Inc., Charles 

Burke Electric Co. 

Burndy Engineering Co., Inc. 


Callite Tungsten Corp. 

Cannon Electric Development Co. 
Capacitron Co., The , 

Carbide & Carbon Chemicals Co. 
Carnegie-Illinois Steel Corp. 
Catalin Corp. 

Celanese Plastics Corp. of America 
Central Screw Co. ‘ 
Ceramic Specialties Co. ...........+- nee 
Chace Co., W. M. 

Chandler Products Corp. 

Chase Brass & Copper Co., Inc. 

Chicago Molded Products Corp. 

Chicago Rivet & Machine Co. 

Chicago Transformer Corp. 

Cinaudagraph Corp. 

Cinema Engineering Co. 

Clarostat Mfg. Co., Inc 

Clifford Mfg. Co. 

Cole Steel Equipment Co. ‘ 
Colonial Insulator Co. 83, 


Concord Radio Corp. 
Connecticut Telephone & Electric Div. 


Great American Industries, Inc. 
Continental Can Co., Inc. 
Continental Screw Co. 
Corbin Screw Corp., The 
Cottrell Paper Co., Inc. 
Cramer Co., Inc., The R. W. 
Creative Plastics Corp. 
Croname, Inc. 
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Parker-Kalon Corp. 
Pawtucket Screw Co. 

Peck Spring Co., The ..... 
Peerless Electric Co., The 


Perkins Machine & Gear Co. .. 


Permo, Inc. 
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Phillips Screw Manufacturers . 
Plaskon Div., Libbey-Owens-Ford Glass Co. 
Plastic Manufacturers, Inc. .... 


Plastic Wire & Cable Corp. 
Pollak Mfg. Co. 


Porcelain, Electrical Porcelain Section of 
National Electrical Mfgrs. Assoc. .... 


Porcelain Products, Inc. 
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Potter & Brumfield Mfg. Co., Inc. arae 


Powder Metallurgy Corp. .. 
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LAMINATED PRECIOUS METALS 


for New 
INDUSTRIAL t+ 


SHEETS 
WIRE 
TUBING 
SOLDERS 


FABRICATED 
PARTS 
AND 
ASSEMBLIES 


Main Office and Plant, 


Laminated wire can be shaped for any industrial use, 
has application in many types of instruments and in 
any apparatus where corrosion must be prevented. 


Typical uses include electrical contact strips, formed 
plated springs, low cost electric wire (silver-coated 
steel), radio electronic parts . . . where expansion must 
be held to a minimum (silver on invar) .. . or any project 
where electrical superiority, durability, or corrosion 
resistance is important. 


Gold, silver, platinum and palladium or special 
precious metal alloys laminated to base metal have 
made these things possible .... 


© The desirable electrical, mechanical or chemi- 
cal quulities of the precious metals have 
been added to the strength or other de- 
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sirable properties of base metals, precisely 
where and as required. 


Precious metal properties of corrosion resist- 
ance, electrical superiority, and durability 
are obtained without solid precious metal 
costs. 


Uniform maintenance of lamination ratios 
with no porosity, pit marks or defects. 


Finer, more lasting finishes than are other- 
wise obtainable in base metals. 


To assist you in the application of our products to 
your products we are maintaining a staff of thoroughly 
experienced metallurgists, chemists, designers and con- 
sultants . . . an up-to-date research and testing labora- 
tory... and a splendidly equipped tool room. These 
are all at your service to cooperate with your own staff 
to the full extent of our facilities. 


Your inquiries are cordially invited. Ask, too, for @) 
copy of our new descriptive folder. 


PRODUCTS 


"4 


COMPANY 
New York Office, 30 Church St. 


ELECTRICAL MANUFACTURING 
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ASK A WESTINGHOUSE APPLICATION ENGINEER 
NOW ... BEFORE YOU “FREEZE” DESIGN 


After your appliance is ready for production is a 
poor time to apply the motor. Do it while your designs 
are still in the planning stage. Double check to make 
certain that you have the right motor for the job. A 
minor change now may enable you to use an existing 
design, and avoid the extra engineering of a “‘special’”’. 

Westinghouse standardized motor designs offer 
many advantages, such as lower costs, faster deliveries, 
speedier production of appliances, lower inventory 
stock and simplified servicing. 

Westinghouse engineering has resulted in many 
extra features built into standard motors for specializ- 
ed service requirements. The service of Westinghouse 
application engineers is available at any time to help 
you meet your problems. Simply call the nearest 
office, or write Westinghouse Electric Corporation, 
Lima, Ohio. J-03228 
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MOTOR EXCHANGE PLAN PROVIDES 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Westinghouse Motor Exchange points in 
all principal cities can service most Westing- 
house small motors of standard sizes in 24 
hours, or less, anywhere in the United States. 
This service gives the appliance user an effi- 
cient, factory-rebuilt replacement motor in 
exchange for his old mctor at a low, flat cost. 
Your nearest Westinghouse office will give 
you full details. Ask for bulletin B-3336. 








